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THE DESCENT OF MAN 
SELECTION IN RELATION TO SEX 

CHAPTER XII 

SECONDARY SEXUAL CHARACTERS OF FISHES, AMPHIBIANS 
AND REPTILES 

FISHES: Courtship and battles of the males--Larger size of the females 
--Males, bright colors and ornamental appendages; other strango 
characters--Colors and appendages acquired by the males during the 
breeding season alone---Fishes with both sexes brdliantly colored4 
Protective colors--The less conspicuous colors of the female cannot 
be accounted for on the principle of protection--Male fishes building 
nests, and taking charge of the ova and young. AMPHIBIANS: Differ- 
ences in structure and color between the sexes--Vocal organs. REP- 
TILES: Chelonians--Crocodiles--Snakes, colors in some cases protec- 
tive-Lizards, battles of--Ornamental appendages--Strange dfferences 
in structure between the sexes--Colors--Sexual differences almost as 
great as with birds 
rE have now arrived at the great sub-kingdom of 
the Vertebrata, and will commence with the low- 
est class, that of Fishes. The males of Plagi- 
ostomous fishes (sharks, rays) and of Chimmroid fishes are 
provided with claspers which serve to retain the female 
like the various structures possessed by many of the lower 
animals. Besides the claspers, the males of many rays have 
clusters of strong sharp spines on their heads, and severa 
rows along "the upper outer surface of their pectoral fins." 
These are present in the males of some species, which have 
other parts of their bodies smooth. They are only tempo- 
rarily developed during the breeding season; and Dr. Giin- 
ther suspects that they are brought into action as prehensilo 
organs by the doubling inward and downward of the two 
(481) 
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bold and pugaacious, while "the females are quite pacific." 
Their battles are at times desperate; "for these luny com- 
batants fastea tight on each other for several seconds, 
tumbling over and over again, until their strength appears 
coml_letely exhausted." With the rough-tailed stickleback 
(G. trachurus) the males while fighting swim round and 
round each other, biting and endeavoring to pierce each 
other with their raised lateral spines. The same writer 
adds, * "the bite of these little furies is very severe. They 
also use their lateral spines with such fatal efiect that I have 
seen one during a battle absolutely rip his opponent quite 
open, so that he sank to the bottom and died." Whea 
a fish is conquered, "his gallant bearing forsakes him; his 
gay colors fade away; and he hides his disgrace among his 
peaceable companions, but is for some time the constant 
object of his coaqueror's persecution." 
The male salmon is as lugnaciots as the little stickle- 
back and so is the male trout, as I hear from Dr. Guathero 
]r. Shaw saw a violent contest between two male salmon 
which lasted the whole day; and Mr. R. Buist, Superin- 
teadeat of Fisheries, informs me that he has often watched 
from the bridge at Perth the males driving away their 
rivals, while the females were spawning. The males "are 
constantly fighting and tearing each other on the spawning- 
beds, and many so injure each other as to cause the death 
of numbers, many being seen swimming near the banks of 
the river in a state of exhaustion, aad apparently in a 
dying state. '' r. Buist informs me that in June, 1868, 
the keeper of the Stormontfie]d breeding-ponds visited the 
northern Tyne and found about 300 dead salmon, all of 
hich with one exception were males; and he was convinced 
that they had lost their lives by fighting. 
The most curious polar about the male salmon is that 

 Loudon's '*Mag. of hYat. History," vol. iii., 1830, p. 331. 
 "The Field," June 29, 1867. For Mr. Shaw's statement, see "Edinburgh 
Review," 184o. Another experienced observer (Scrope's "Days of Salmon 
Fishing," p. 60) remarks that, like the s, the mae would, if ho could, lines 
all other males away. 
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change, as Mr. 1. K. Lord ' believes, is permanent, and best 
marked in the older males which have previously ascended 
the rivers. In these old males the jaw becomes developed 
into an immense hook-like projection, and the teeth grow 
into regular fangs, often more than half an inch in length. 

F6. 28.--Head of female salmon. 

With the European salmon, according to Mr. Lloyd,' the 
temporary hook-like structure serves to strengthen and pro- 
ject the jaws, when one male charges another with wonder- 
ful violence; but the greatly developed teeth of the male 
American salmon may be compared with the tusks of many 

"The laturalist in Vancouver's Island," voh i., 1866, p. 54. 
"Scandinav4an Adventures," vol. i., 1854, pp. 100, 104. 
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male mammals, and they indicate an offensive rather than 
a protective purpose. 
The salmon is not the only fish in which the teeth differ 
in the two sexes, as this is the case with many rays. In the 
thornback (Rain clavat) the adult male has sharp-pointed 
teeth, directed backward, while those of the female are 
broad and flat, and form a pavement; so that these teeth 
differ in the two sexes of the same species more than is 
usual in distinct genera of the same family. The teeth 
of the male become sharp only when he is adult: while 
young they are broad and flat like those of the female. As 
so frequently occurs with secondary sexual characters, both 
sexes of some species of rays (for instance R. batis), when 
adult, possess sharp-pointed teeth; and here a character 
proper to and primarily gained by the male, appears to have 
been transmitted to the offspring of both sexes. The teeth 
are likewise pointed in both sexes of R. maculata, but only 
when quite adult; the males acquiring them at an earlier 
age than the females. We shall hereafter meet with analo- 
gous cases in certain birds, in which the male acquires the 
plumage common to both sexes when adult, at a somewhat 
earlier age than does the female. With other species of 
rays the males, even when old, never possess sharp teeth 
and consequently the adults of both sexes are provided with 
broad, fiat teeth like those of the young, and like those of 
the mature females of the above-mentioned species." As the 
rays are bold, strong, and voracious fish, we may suspect 
that the males require their sharp teeth for fighting with 
their rivals; but as they possess many parts modified and 
adapted for the prehension of the female, it is possible that 
their teeth may be used for this purpose. 
In regard to size, M. Carbonnier" maintains that the 
female of almost all fishes is larger than the male; and 
Dr. Gunther does not know of a single instance in which 

0 See Yarrell's account of the rays in his "Hist. of British Fishea,  
vol. ii., 1836, p. 416, with an excellent figure, and pp. 422, 432. 
n As eluoted in "The armer," 1868, l ). 369. 
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the male is actually larger than the female. With some 
Cyprinodonts the male is not even half as large. As in 
many kinds of fishes the males habitually fight together, 
it is surprising that they have not generally become larger 
and stronger than the females through the effects of sexual 
selection. The males suffer from their small size, for, ac- 
cording to 11. Carbonnier, they are liable to be devoured 
by the females of their own species when carnivorous, and 
no doubt by other species. Increased size must be in some 
manner of more importance to the females than strength 
and size are to the males for fighting with other males; 
and this perhaps is to allow of the production of a 
vast number of ova. 
In many species the male alone is ornamented with bright 
colors; or these are much brighter in the male than in the 
female. The male, also, is sometimes provided with ap- 
pendages which appear to be of no more use to him for 
the ordinary purposes of life than are the tail feathers to 
the peacock. I am indebted for most of the following facts 
to the kindness of Dr. Giinther. There is reason to suspect 
that many tropical fishes differ sexually in color and struc- 
ture; and there are some striking cases with our British 
fishes. The male Callionymus lyra has been called the 
gemmeous dragonet "from its brilliant, gem-like colors." 
When fresh caught from the sea the body is yellow of 
various shades, striped and spotted with vivid blue on the 
head; the dorsal fins are pale brown with dark longitudinal 
bands; the ventral, caudal and anal fins being bluish black. 
The female, or sordid dragonet, was considered by Linnmus, 
and by many subsequent naturalists, as a distinct species; it 
is of a dingy reddish brown, with the dorsal fin brown and 
the other fins white. The sexes differ also in the propor- 
tional size of the head and mouth, and in the position of the 
eye;  but the most striking difference is the extraordinary 
elongation in the male (Fig. 29)of the dorsal fin. Mr. W. 

1 I have drawn up this description from Yarrell's "British Fishes," vol. i., 
1836, pp. 261 and 266. 
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FI.}. JPlecostomus barbatus. Upper fiore, head of mle lower flgure female. 
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for kingfishers, terns, and other birds which are destined 
to keep the number of these fishes in check"; but at the 
present day few naturalists will admit that any animal has 
been made conspicuous as an aid to its own destruction. 
It is possible that certain fishes may have been rendered 
conspicuous in order to warn birds and beasts of prey that 
they were unpalatable, as explained when treating of cater- 
pillars; but it is not, I believe, known that any fish, at least 
any fresh-water fish, is rejected from being distasteful to 
fish-devouring animals. On the whole, the most probable 
view, in regard to the fishes of which both sexes are 
brilliantly colored, is that their colors were acquired by the 
males as a sexual ornament, and were transferred equally, 
or nearly so, to the other sex. 
We have now to consider whether, when the male 
differs in a marked manner from the female in color or in 
other ornaments, he alone has been modified, the variations 
being inherited by his male offspring alone; or whether 
the female has been specially modified and rendered incon- 
spicuous for the sake of protection, such modifications being 
inherited only by the females. It is impossible to doubt 
that color has been gained by many fishes as a protection: 
no one can examine the speckled upper surface of a flounder, 
and overlook its resemblance to the sandy bed of the sea 
on which it lives. Certain fishes, moreover, can, through 
the action of the nervous system, change their colors in 
adaptation to surrounding objects, and that within a short 
time. ' One of the most striking instances ever recorded 
of an animal being protected by its color (as far as it can be 
judged of in preserved specimens), as well as by its form, 
is that given by Dr. Gunther 3' of a pipe-fish, which, with 
its reddish streaming filaments, is hardly distinguishable 
from the sea-weed to which it clings with its prehensile 
tail. But the question now under consideration is whether 
the females alone have been modified for this object. We 

a G. Pouchet, L'Institut, Nov. 1, 1871, p. 134:. 
3a "P-oc. Zoolog. Soc.," 1865, p. 327, pl. xiv. and 
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duties of a nurse with exemplary care and vigilance during 
a long time and is continually employed in gently leading 
back the young to the nest, when they stray too far. He 
courageously drives away all enemies including the females 
of his own species. It would indeed be no small relief to 
the male if the female after depositing her eggs, were 
immediately devoured by some enemy, for he is forced 
incessantly to drive her from the nest. 8' 
The males of certain other fishes inhabiting South 
America and Ceylon, belonging to two distinct Orders, 
have the extraordinary habit of hatching, within their 
mouths or branchial cavities, the eggs laid by the females. ' 
I am informed by Prof. Agassiz that the males of the Ama- 
zonian species which follow this habit, "not only are 
generally brighter than the females, but the difference is 
greater at the spawning season than at any other time." 
The species of Geophagus act in the same manner; and in 
this genus a Conspicuous protuberance becomes developed 
on the forehead of the males during the breeding season. 
With the various species of Chromids, as Prof. Agassiz 
likewise informs me, sexual differences in color may be 
observed, "whether they lay their eggs in the water among 
aquatic plants or deposit them in holes, leaving them to 
come out without further care or build shallow nests in 
the river mud, over which they sit, as our Pomotis does. 
It ought also to be observed that these sitters are among 
the brightest species in their respective families; for in- 
stance, tygrogonous is bright green, with large black 
ocelli, encircled with the most brilliant red." Whether 
with all the species of Chromids it is the male alone which 
sits on the eggs is not known. It is, however, manifest that 
the fact of the eggs being protected or unprotected by the 

8, See Mr. Warington's most interesting description of the habits of 
(lasterosieus leiu'us, in "Annals and Mug. of at. Hist.," ovember, 1855. 
8s Prof. Wyman, iu "Proc. Boston Soc. of at. Hist.," Sept. 15, 1857. 
Also Prof. Turner. in "Journal of Anatomy aud Phys., ' lov. 1, 1866, p. 
Dr. Giinther has likewise described other cases. 
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they soon learn not to strike at the iron bar with which 
heir cages are cleaned; and Dr. Keen of Philadelphia 
informs me that some snakes which he kept learned after 
four or five times to avoid a noose with which they were 
at first easily caught. An excellent observer in Ceylon, 
Mr. E. Layard, saw" a cobra thrust its head through a 
narrow hole and swallow a toad. "With this encumbrance 
he could not withdraw himself; finding this, he reluctantly 
disgorged the precious morsel, which began to move off; 
this was too much for snake philosophy to bear, and the 
toad was again seized, and again was the snake, after violent 
efforts to escape, compelled to part with its prey. This 
time, however, a lesson had been learned, and the toad 
was seized by one leg, withdrawn, and then swallowed 
in triumph." 
The keeper in the Zoological Gardens is positive that 
certain snakes, for instance Crotalus and Pytlon distin- 
guish him from all other persons. Cobras kept together 
in the same cage apparently feel some attachment toward 
each other. ' 
It does not, however, follow, because snakes have some 
reasoning power, strong passions, and mutual affection, that 
they should likewise be endowed with sufficient taste to 
admire brilliant colors in their partners, so as to lead to the 
adornment of the species through sexual selection. Never- 
theless, it is difficult to account in any other manner for the 
extreme beauty of certain species; for instance, of the coral- 
snakes of South America, which are of a rich red with 
black and yellow transverse bands. I well remember how 
much surprise I felt at the beauty of the first coral-snake 
which I saw gliding across a path in Brazil. Snakes colored 
in this peculiar nanner, as Mr. Wallace states on the au- 
thority of Dr. Gunther," are found nowhere else in the 

o 'Rambles in Ceylon," in "Annals and Mag. of lat. Hist., ' 2d series, 
voI. ix., 1852, p. 333. 
 Dr Giinther, "Reptiles of British India," 1864, p. 340. 
 "Wesiminster Rev." July 1, 1867, p. 32. 
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they are used by the males for fighting together; and, as 
these animals are very quarrelsome, 69 this is probably a 
correct view. Mr. T. \V. Wood also informs me that he 
once watched two individuals of C. pumilus fighting vio- 
lently on the branch of u tree; they fluug their heads about 
am| tried to bite each other; they then rested for a time, 
aud afterward continued their battle. 
With mauy lizards, the sexes differ slightly in color, 

. .--laameeleon bifurcus. Upper figure, male; lower figure, female. 

the tints and stripes of the males being brighter and more 
distinctly defined than in the females. This, for instance, 
is the case with the above Cophotis and with the Acan- 
todactylus caTensis of South Africa. In a Cordylus of the 
latter country, the male is either much redder or greener 
than the female. In the Indian Calotes nigrilabris there is 
' Dr. Bucholz, "Ionatsbericht K. Preuss. Akad.," Jan. 1874, p. 78. 
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CHAPTER X[II 

SECONDARY SEXUAL CHARACTERS OF BIRDS 

Sexual differences--Law of battle--Special veapons--Vocal organs-- 
Instrumeatal music--Love-antics and dances--Decorations, perma- 
nent and seasonal--Double and single annual mouis--Display of 
ornaments by the males 

ECONDAR sexual characters are more diversified 
and conspicuous in birds, though not perhaps entail- 
ing more imloortant changes of structure, than in any 
other class of animals. I shall, therefore, treat the subject at 
considerable length. Malc birds sometimes, though rarely, 
possess special weapons for fighting with each other. They 
charm the female by vocal or instrumental music of the 
most varied kinds. They are ornamented by all sorts of 
combs, wattles, protuberances, horns, air-distended sacs, 
topknots, naked shafts, plumes and lengthened feathers 
gracefully springing from all parts of the body. The beak 
and naked skin ab)ut the head, and the feathers, are often 
gorgeously colored. The males sometimes pa.y their court 
by dancing, o" b)- fantastic antics performed either on the 
ground or in the air. In one instance, at least, the male 
emits a musky odor, which we may suppose serves to charm 
or excite the female; for that excellent observer, [r. Ram- 
say,' says of the Australian musk-duck (Biziu'a lobata) 
that "the smell which the male emits during the summer 
months is confined to that sex, and in some individuals is 
retained throughout the year; I have never, even in the 
breeding season, shot a female which bad any smell of 
musk." So powerful is this odor during the pairing sea- 
son, that it can be detected long before the bird can be 

"Ibis," vol. iii. (new series), 186'/, p. 414. 
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weapons; but, according to Livingstone, they are chiefly 
nsed in the defence of the young. The Falamedea (Fig. 88) 

I'l. 88.--Palamedea cornuta (from BrehmL showing" the double wingspura, 
and the filament on the head. 

is armed with a pair of spurs on each wing; and these are 
such formidable weapons that a single blow has been 
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known to drive a dog howling away. But it does not 
appear that the spurs in this case, or in that of some of 
the spur-winged rails, are larger in the Jnale than in the 
female. " In certain plovers, however, the wing-spurs must 
be considered as a sexual character. Thus in the male of 
our common peewit ( Vanellus cristatus) the tubercle on the 
shoulder of the wing becomes more prominent during 
the breeding season, and the males fight together. ]:n some 
species of Lobivauellus a similar tubercle becomes developed 
during the breeding season "into a short horny spur." In 
the Australian L. lobatus both sexes have spurs, but these 
are much larger in the males than in the females. In an 
allied bird, the Holopterus armatus, the spurs do not in- 
crease in size during the breeding season; but these birds 
have been seen in Egypt to fight together, in the same 
manner as our peewits, by turning suddenly in the air and 
striking sidewise at each other, sometimes with fatal re- 
sults. Thus also they drive away other enemies." 
The season of love is that of battle; but the males of 
some birds, as of the game-fowl and ruff, and even the 
young males of the wild turkey and grouse, ' are ready to 
fight whenever they meet. The presence of the female is 
the teterima belli causa. The Bengali baboos make the 
pretty little males of the amadavat (Est'relda amandava) 
fight together by placing three small cages in a row, with 
a female in the middle; after a little time the two males are 
turned loose, and immediately a desperate battle ensues.  
When many males congregate at the same appointed spot 
and fight together, as in the case of grouse and various other 

 For the Egyptian goose, see Macgillivry, "British Birds," vol. v. p. 639. 
For Plectropterus, "Livingstone's Travels," p. 254. For Palamedea, Brehm's 
"Thierleben," B. iv. s. 740. See also on this bird Azara, "'Voyages darts 
1Araerque mend., tom. iv., 1809, pp. 129, 253. 
 ee, on our peewit, Mr. R. Cart in "Land and Watec," August 8, 1868, 
p. 46. In regard to Lobivanellus, see Jerdon's "Birds of India," vol. iii. p. 
647. and Gould's "Handbook of Birds of Australia," vol. ii. p. 220. For the 
l:Iolopterus, see Mr. Allen iu the "Ibis," vol. v., 1863, p. 156. 
s Audubon, "O-nith. Biography," vol. ii. p. 492; vol. i. pp. 4-13. 
 Ir. Blyth, "Laud and Water,'" ] 867, p. 212. 
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(Ceplalopterus ornatus, Fig. 40)is called the umbrella-bird, 
from its immense topknot, formed of bare white quills 
surmounted by dark-blue plumes, which it can elevate into 
a great dome no less than five inches in diameter, covering 

the whole head. This bird has on its neck a long, thin, 
cylindrical fleshy appendage, which is thickly clothed with 
scale-like blue feathers. It probably serves in part as an 
ornament, but likewise as a resounding apparatus; for M: 

Newton, in the "Ibis," 1862, p. 107; Dr. Cullen, ibid., 1865, p. 145; Mr. 
Flower, iI "Proc. Zool. Soc.," 1865, p. 747; and Dr. Marie, in "Proc. Zool. 
Soc.," 1868, p. 471. In this latter paper an excellent figure is given of the 
male Australian Bustard in full display vith the sac distended. It is a sin- 
gular fact that the sac is not developed in all the males of the samo pecie. 
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duces the correct sound." If the beak is not thus struck 
against some object, the sound is quite different. Air is at 
the same time swallowed, and the oesophagus thus becomes 
much swollen; and this probably acts as a resonator, not 
onl.y with the hoopoe, but with pigeons and other birds. * 
In the foregoing cases sounds are made by the aid of 
structures already present and otherwise necessary; but in 
the following cases certain feathers have been specially 
modified for the express purpose of producing sounds. 
The drumming, bleating, neighing, or thundering noise 
(as expressed by different observers) made by the com- 
mon snipe (Scolopax gallinago) must have surprised every 
one who has ever heard it. This bird, during the pairing 
season, flies to "perhaps a thousand feet in height," and 
Fro. 41.--Outer til-fether of Scolopx gllino (from "Pr. ZI. .," 1}. 
after zigzagging about for a time descends to the each in a 
curved line, with outspread tail and quivering pinions and 
surprising velocity. The sound is emitted only during this 
rapid descent. No one was able to explain the cause until 
M. Meves observed that on each sde of the tail the our 
feathers are peculiarly formed (Fig. 41), having a stiff 
sabre-shaped shaft with the oblique barbs of unusual length, 
the outer webs being strongly bound together. He found 

 For the foregoing facts see, on Birds of Paradise, Brehm, "Thierleben,'" 
Band iii. s. 325. Oa Grouse, Rchardson, "Parma Bor. Americ. : Birds," pp. 
343 and 359; hlajor W. Ross King, "The Sportsman in Canada," 1866, p. 156; 
lIr. Haymond, in Prof. Cox's "Geol. Survey of Indiana," p. 227; Audubon, 
"American Ornitholog. Biograph.," vol. i. p. 216. On the Kalij-pheasant, Jet- 
don, "Birds of India," vol. iii. p. 533. On the Weavers, "Livingstone's Ex- 
pedition to the Zambesi," lS65, p. 425. On Woodpeckers, Macgillivray, "'Hist. 
of British Birds," vol. iii., 1840, pp. 84, 88, 89, and 95. On the 1-1oopo, r. 
Swiuh)e, in "Proc. Zoolog. Soc.," June 23, 1863, and 1871, p. 348. On the 
Nigh.-jar, Andubon, ibid., vol. ii. p. 255, and "American Naturalist,  ]3, 
p. 672. The English ight-jar hkewise makes in the spring a curious noise 
during its rapid flight. 
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whistling, or roaring noises are produced, we know that 
some birds during their courtship flutter, shake, or rattle 
their unmodified feathers together; and if the females were 
led to select the best performers, the males whicl possessed 

lVlo. 45.--Secondary wing-feathers of Pira deliosa (from Nr. 
ool Soc.," 18,0). The three upper feathers, a, b, c fm the mle; the three lower 
corresponding feathers, d, e, f. from the female, a and d, fifth soudry wing- 
feather of mie n, f.male, up er surface, b and e, mxth secoudry, upr surfe. 
c mdf, seventh secondary, lower surface. 
the strongest or thickest, or most attenuated feathers, situ- 
ated on any part of the body, would be the most successful; 
and thus by slow degrees the feathers might be modified 
to almost any exteut. The females, of course, would not 
notice each slight successive alteration in shape, but only 
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erect, run round the bower and become so excited that his 
eyes appear ready to start from his head; he continues 

opening first one wing then the other, uttering a low, 
histling note, and, like the domestic cock, seems to be 
picking up something from the ground until at last the 
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female goes gently toward him." Captain Stokes has de- 
scribed the habits and "play-houses" of another species, 
the Great Bower-bird, which was seen "amusing itself by 
flying backward and forward, taking a shell alternately 
from each side, and carrying it through the archway in its 
mouth." These curious structures, formed solely as halls 
of assemblage, where both sexes amuse themselves and pay 
their court, must cost the birds much labor. The bower, 
for instance, of the Fawn-breasted species is nearly four 
feet in length, eighteen inches in height, and is raised on 
a thick platform of sticks. 

Decoration.--I will first discuss the cases in which the 
males are ornamented either exclusively or in a much 
higher degree than the females, and in a succeeding 
chapter those in which both sexes are equally ornamented, 
and finally the rare cases in which the female is somewhat 
more brightly colored than the male. As with the artificial 
ornaments used by savage and civilized men, so with the 
natural ornaments of birds, the head is the chief seat of 
decoration. ' The ornaments, as mentioned at the com- 
mencement of this chapter, are wonderfully diversified. 
The plumes on the front or back of the head consist of 
variously shaped feathers, sometimes capable of erection 
or expansion, by which their beautiful colors are fully 
displayed. Elegant ear-tufts (see Fig. 39, ante)are occa- 
sionally present. The head is sometimes covered with vel- 
vety down, as with the pheasant, or is naked and vividly 
colored. The throat, also, is sometimes ornamented with 
a beard, wattles, or caruncles. Such appendages are gen- 
erally brightly colored, and no doubt serve as ornaments, 
though not always ornamental in our eyes; for while the 
male is in the act of courting the female, they often swell 
and assume vivid tints, as in the male turkey. At such 

 See remarks to this effect, on the "Feeling of Beauty Among Animals,  
by Mr. J. Shaw, in the "Athen,eum," Nov. 24, 1866, p. 681. 
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are greatly elongated, curled, or even spirally twisted, with 
the margins plurnose." 

FI. 47.--Paralise Ppuan (T. W. Wood). 
In regard to color hardly anything need here be said, for 
every one knows how splendid are the tints of many birds, 

See my work on "The Variation of Animals and Plants Under Domestica- 
vol. i. pp. 289, 293. 
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tween the cases is that in the one the result is due to man's 
election, while in the other as with humming-birds, birds 

Fie. 48.--Lophornis orntus, mle nd female (from Brehm). 

of paradise, etc., it is due to the selection by the females of 
the more beautiful males. 
I will mention only one other bird, remarkable from tho 
extreme contrast in color between the sexes, namely, the fa- 
mous bell-bird (Ohasmorlynchus niveus)of outh America 
Descen_t--Voz. 
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From the foregoing facts, more especially from neither 
sex of certain birds changing color during either annual 
moult, or changing so slightly that the change can hardly 
be of any service to them, and from the females of 
other species moulting twice yet retaining the same colors 
throughout the year, we may conclude that the habit of 
annually moulting twice has not been acquired in order 
that the male should assume an ornamental character dur- 
ing the breeding season; but that the double moult, having 
been originally acquired for some distinct purpose, has sub- 
sequently been taken advantage of in certain cases for gain- 
ing a nuptial plumage. 
It appears at first sight a surprising circumstance that 
some closely allied species should regularly undergo a 
double aunual moult, and others only a single one. The 
ptarmigan, for instance, moults twice or even thrice in the 
year, and the black-cocl only once; some of the. splendidly 
colored honey-suckers (Nectarinim) of India and some sub- 
genera of obscurely colored pipits (Anthus) have a double, 
while others have only a single annual moult. 8' But the 
gradations in the manner of moulting, which are known to 
occur with various birds, show us how species or whole 
groups might have originally acquired their double annual 
moult, or, having once gained the habit, have again lost it. 
With certain bustards and plovers the vernal moult is far 
from complete, some feathers being renewed, and some 
changed in color. There is also reason to believe that 
with certain bustards and rail-like birds, which properly 
undergo a double moult, some of the older males retain 
their nuptial plumage throughout the year. A few highly 
modified feathers may merely be added during the spring 
to the plumage, as occurs with the disk-formed tail feathers 
of certain drongos (Bhringa) in India, and with the elon- 
gated feathers on the back, neck, and crest of certain 

st On the moulting of the ptarmigan, see Gould's "Birds of Great Britain.  
On the honey-suckers, Jerdon, "'Birds of India," vol. i. pp. 359, 365. 369. 
On he moulting of Anthus, see Blyth, in "Ibis," 1867, p. 32. 
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likewise turn their beautiful tails and tail-coverts a little 
toward the same side. Mr. Bartlett has observed a male 
Polyplectron (Fig. 51) in the act of courtship, and haa 

Fxo. 51.--Polyplectron chinquis, male (T. W. Wood). 
ahown me a specimen stuffed in the attitude then assumed. 
The tail and wing-feathers of this bird are ornamented with 
beautiful ocelli like those on the peacock's train. ow 
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perfect skins sent from the East, found a place between 
wo of the feathers which was much frayed, as if the head 

I. 52.--Side view of male Argus pheasant, while displaying before the female. Ob- 
served and sketched from nature by Mr." T. W. Wood 

had here frequently been pushed through. Mr. Wood 
thinks that the male can also peep at the female on one 
side, beyond the margin of the fan. 
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The case of the male Argus pheasant is eminently inter- 
esting, because it affords good evidence that the most re- 
fined beauty may serve as a sexual charm, and for no other 
purpose. We must conclude that this is the case, as the 
secondary and primary wing-feathers are not at all dis- 
played, and the ball and socket ornaments are not exhibited 
in full perfection, until the male assumes the attitude of 
courtship. The Argus pheasant does not possess brilliant 
colors, so that his success in love appears to depend on the 
great size of his plumes, and on the elaboration of the most 
elegant patterns. Many will declare that it is utterly in- 
credible that a female bird should be able to appreciate 
fine shading and exquisite patterns. It is undoubtedly a 
marvellous fact that she should possess this almost human 
degree of taste. He who thinks that he can safely gauge 
the discrimination and taste of the lower animals may deny 
that the female Argus pheasant can appreciate such refined 
beauty; but he will then be compelled to admit that the 
extraordinary attitudes assumed by the male during the act 
of courtship, by which the wonderful beauty of his plumage 
is fully displayed, are purposeless; and this is a conclusion 
which I for one will never admit. 
Although so many pheasants and allied gallinaceous 
birds carefully display their plumage before the females, 
it is remarkable, as Mr. Bartlett informs me, that this is not 
the case with the dull-colored Eared and Cheer pheasants 
( Crossot)tilon auritum and Phasianus wallichii) ; so that these 
birds seem conscious that they have little beauty to display. 
lir. Bartlett has never seen the males of either of these 
species fighting together, though he has not had such good 
opportunities for observing the Cheer as the Eared pheasant. 
Mr. Jenner Weir, also, finds that all male birds with rich 
or strongly characterized plumage are more quarrelsome 
than the dull-colored species belonging to the same groups. 
The goldfinch, for instance, is far more pugnacious than the 
linnet, and the blackbird than the thrush. Those birds 
which undergo a seasonal change of plumage likewise 
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become much more pugnacious at the period when they 
are most gayly ornamented. :No doubt the males of some 
obscurely colored birds fight desperately together, but it 
appears that when sexual selection has been highly influen- 
tial, and has given bright colors to the males of any species, 
it has also very often given a strong tendency to pugnacity. 
We shall meet with nearly analogous cases when we treat 
of mammals. On the other hand, with birds the power of 
song and brilliant colors have rarely been both acquired 
by the males of the same species; but in this case the ad- 
vantage gained would have been the same, namely, success 
in charming the female. Nevertheless it must be owned 
that the males of several brilliantly colored birds have had 
their feathers specially modified for the sake of producing 
instrumental music, though the beauty of this cannot be 
compared, at least according to our taste, with that of the 
vocal music of many songsters. 
We will now turn to male birds which are not orna- 
mented in any high degree, but which nevertheless display 
during their courtship whatever attractions they may pos- 
sess. These cases are in some respects more curious than 
the foregoing, and have been but little noticed. I owe the 
following facts to Mr. Weir, who has long kept confined 
birds of many kinds, including all the British Fringillidm 
and Emberizidm. The facts have been selected from a large 
body of valuable notes kindly sent me by him. The bull- 
finch makes his advances in front of the female, and then 
puffs out his breast, so that many more of the crimson 
feathers are seen at once than otherwise would be the case. 
At the same time he twists and bows his black tail from 
side to side in a ludicrous manner. The male chaffinch also 
stands in front of the female, thus showing his red breast 
and "blue bell," as the fanciers call his head; the wings at 
the same time being slightly expanded, with the pure white 
bands on the shoulders thus rendered conspicuous. The 
common linnet distends his rosy breast, slightly expands 
his brown wings and tail, so as to make the best of them 
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he has him entirely in his power. Even supposing that 
the bird is not killed, the loss of blood suffered by an un- 
dubbed cock is much greater than that sustained by one 
that has been trimmed." '' Young turkey-cocks in fighting 
always seize hold of each other's wattles; and I presume 
that the old birds iight in the same manner. It may per- 
haps be objected that the comb and wattles are not orna- 
mental, and cannot be of service to the birds in this way; 
but-even to our eyes the beauty of the glossy black Spanish 
cock s much eahanced by his white face and crimson comb; 
and no one who has ever seen the splendid blue wattles of 
the male Tragopan pheasant distended in courtship can 
for a moment doubt that beauty is the object gained. 
From the foregoing facts we clearly see that the plumes 
and other ornaments of the males must be of the highest 
importance to them; and we further see that beauty is even 
sometimes more important than success in battle. 

 Tegetmeier, "The Poultry Book," 1866, p. 139. 
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This has been observed more frequently with the magpie 
than with any other bird, owiDg, perhaps, to its conspicuous 
appearance and nest. The illustrious Jenner states that in 
Wiltshire one of a pair was daily shot no less than seven 
times successively, "but all to no purpose, for the remaining 
nagpie soon found another mate"; and the last pair reared 
their young. A new partner is generally found on the 
succeeding day; bu Mr. Thompson gives the case of one 
being replaced on the evening of the same day. Even after 
the eggs are hatched, if one of the old birds is destroyed a 
mate will often be found; this occurred after an interval 
of two days, in a case recently observed by one of Sir J. 
Lubbock's keepers.  The first and most obvious conjecture 
is that male magpies nust be much more numerous than 
fe.,ales; and that i the above cases, as well as in many 
others which could be given, the males alone had been 
killed. This apl)arently holds good in some instances, for 
the gamekeepers in Delamere Forest assured Mr. Fox that 
the magpies and carrion-crows which they formerly killed 
in succession in large numbers near their nests, were all 
males; and they accounted for this fact by the males being 
easily killed while bringing food to the sitting females. 
lIacgillivray, however, gives, on the authority of an ex- 
cellent observer, an instance of three magpies successively 
killed on the same nest, which were all females; and an- 
other case of six magpies successively killed while sitting 
on the same eggs, which renders it probable that most of 
them were females; though, as I hear from Mr. Fox, the 
male will sit on the eggs when the female is killed. 
Sir J. Lubbock's gamekeeper has repeatedly shot, but 
how often he could not say, one of a pair of jays (Ga'rulus 
glandarius), and has never failed shortly afterward to find 
the survivor rematched. Mr. Fox, Mr. F. Bond, and others 
]ave shot. one of a pair of carrion-crows (Corvus corone), but 

5 On magpies, Jenner, in "Phil. Transact.," 1824, p. 21. Macgillivray, 
'Hist. British Birds," vol. i. p. 570. Thompson, in "_h_nnals and ag. of 
19at. Hist.," vol. viii., 1842, p. 494.  
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loud. I will give only one other fact, on the authority of 
this same observer: one of a pair of starlings (Sturnus 
vulgaris) was shot in the morning; by noon a new mate 
was found; this was again shot, but before night the pair 
was complete; so that the disconsolate widow or widower was 
thrice consoled during the same day. Mr. Engleheart also 
informs me that he used during several years to shoot one 
of a pair of starlings which built ia a hole in a house at 
Blackheath; but the loss was always immediately repaired. 
During one season he kept an account, and found that he 
had shot thirty-five birds from the same nest; these con- 
sisted of both males and females, but in what proportion 
he could not say; nevertheless, after all this destruction, 
a brood was reared. 6 
These facts well deserve attention. I:[ow is it that there 
are birds enough ready to replace immediately a lost mate 
of either sex? Magpies, jays, carrion-crows, partridges, 
and some other birds, are always seen during the spa'lag 
in pairs and never by themselves; and these offer at first 
sight the most perplexing cases. But birds of the same 
sex, although of course not truly paired, sometimes live 
in pairs or in small parties, as is known to be the case 
with pigeons and partridges. Birds also sometimes live in 
triplets, as has been observed with starlings, carrion-crows, 
parrots and partridges. With partridges two females have 
been known to live with one male, and two males with one 
female. In all such cases it is probable that the union 
would be easily broken; and one of the three would readily 
lair with a widow or widower. The males of certain birds 
may occasionally be heard pouring forth their love-song 
long after the proper time, showing that they have either 
lost or never gained a mate. Death from accident or dis- 

6 On the peregrine-falcon, see Thompson, "Nat. Hist. of Ireland: Birds," 
vol. i., 1849, p. 39. On owls, sparrows, and partridges, see White, "Nat. 
ttist, of Selborne," edit. of 1825, vol. i. p. 139. On the Phcenicura, see 
London's "'Mag. of Nat. Hist.," vol. vii., 1834, p. 245. Brehm ("Thierleben," 
iv. s. 991) also alludes to cases of birds thrice mated during the same day. 
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convinced that the pheasant invariably prefers the older 
birds. He does not appear to be in the least influenced 
by their color, but "s most capricious in his attach- 
ments; ''' from some inexplicable cause he shows the 
most determined aversion to certain hens, which no care on 
the part of the breeder can overcome. Mr. Hewitt informs 
me that some hens are quite unattractive even to the males 
of their own species, so that they may be kept with several 
cocks during a whole season, and not one egg out of forty 
or fifty will prove fertile. On the other hand, with the 
Log-tailed duck (Harelda glacialis), "it has been re- 
marked," says M. EkstrSm, "'that certain females are 
much more courted th:.n the rest. Frequently, indeed, 
one sees an individual surrounded by six or eight amo- 
rous males." Whether this statement is credible I know 
not; but the native sportsmen shoot these females in or- 
der to stuff them as decoys.  
With respect to female birds feeling a preference for 
particular males, we must bear in mind that we can judge 
of choice being exerted only by analogy. If an inhabitant 
of another planet were to behold a number of young rustics 
at a fair courting a pretty girl, and quarrelling about her 
like birds at one of their places of assemblage, he would, 
by the eagerness of the wooers to please her and to display 
their finery, infer that she had the power of choice. Now, 
with birds, the evidence stands thus: they have acute pow- 
ers of observation, and they seem to have some taste for the 
beautiful both in color and sound. It is certain that the fe- 
males occasionally exhibit, from unknown causes, the strong- 
est antipathies and preferences for particular males. When 
thv sexes differ in color or in other ornaments, the nmles, 
with rare exceptions, are the more decorated, either perma- 
nently or temporarily, during the breeding season. They 
edulously display their various ornaments, exert their 

Mr. Hewit, quoted in "Tegetmeier's Poultry Book," 1866, p. 165. 
Quoted in Lloyd's "Game Birds of Sweden, " p. 345. 
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In the Tragopan pheasant faint white lines in the female rep- 
resent the beautiful white spots in the male; 4, and something 
of the same kited may be observed in the two sexes of 
the Argus pheasant. However this may be, appearances 
strongly favor the belief th:t, on the one hand, a dark spot 
is often formed by the coloring matter being drawn toward 
a central point from a surrounding zone, which latter is thus 
rendered lighter; and, on the other hand, that a white spot 
is often formed by the color being driven away from a cen- 
tral point, so that it accumulates in a surrounding darker 
zone. In either case an ocelIus is the result. The color- 
ing matter seems to be a nearly constant quantity, but is 
redistributed, either centripetally or centrifugally. The 
feathers of the common guinea-fowl offer a good instance 
of white spots surrounded by darker zones; and wherever 
the white spots are large and stand near each other, the 
surrounding dark zones become confluent. In the same 
wing-feather of the Argus pheasant dark spots may be 
seen surrounded by a 1)ale zone, and white spots by a 
dark zone. Thus the formation of an ocellus in its most 
elementary state appears to be a simple affair. By what 
further steps the more complex ocelli, which are sur- 
rounded by many successive zones of color, have been 
generated, I will not pretend to say. But the zoned 
feathers of the mongrels from differently colored fowls, 
and the extraordinary variability of the ocelli on many 
Lepidoptera, lead us to conclude that their formation is 
not a complex process, but depends on some slight and 
graduated change in the nature of the adjoining tissues. 

Gradation of Secondary Sexual haracters.--Cases of 
gradation are important, as showing us that highly com- 
plex ornaments may be acquired by small successive steps. 
In order to discover the actual steps by which the male 
of any existing bird has acquired his magnificent colors or 

a Jerdon, "Birds of India," vol. iii. p. 517. 
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ing zones likewise show traces, as may be seen in the draw- 
ing (Fig. 54), of indentations, or rather breaks. These 
indentations are common to the Indian and Java peacocks 
(Pavo cristatus and P. muticus), and they seemed to deserve 
particular attention, as probably connected with the devel- 
opment of the ocellus; but for a long time I could not con- 
jecture their meaning. 
If we admit the principle of gradual evolution, there 

Fm .Feather of Peacock, about two-thirds of natural se, drawn by 
ir. Ford. The transparet zoom is represented by the outermost 
white zone, confiued to the upper cud of the disk. 

must formerly have existed many species which presented 
every'successive step between the wonderfully elongated 
tail-coverts of the peacock and the short tail-coverts of all 
ordinary birds, and again between the magnificent ocelli of 
the former, and the simpler ocelli or mere colored spots 
on other birds; and so with all the other characters of the 
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peacock. Let us look to the allied Gallinacem for any still- 
existing gradations. The species and sub-species of Poly- 
plectron inhabit countries adjacent to the native land of the 
peacock; and they so far resemble this bird that they are 
sometimes called peacock-pheasants. I am also informed 
by Mr. Bartlett that they resemble the peacock in their 
voice and in some of their habits. During the spring the 
males, as previously described, strut about before the com- 
paratively plain-colored females, expanding and erecting 
their tail and wing-feathers, which are ornamented with 
numerous ocelli. [ request the reader to turn back to the 
drawing (Fig. 51, p. 514) of a Polyplectron. In P. napo- 
leonis the ocelli are confined to the tail and the back is 
of a rich metallic blue; in which respects this species ap- 
proaches the Java peacock. P. ardwicii possesses a pe- 
culiar topknot, which is also somewhat like that of the Java 
peacock. In all the species the ocelli on the wings and tail 
are either circular or oval, and consist of a beautiful, iri- 
descent, greenish blue or greenish purple disk, with a black 
border. This border in P. chinquis shades into brown, 
edged with cream-color, so that the ocelhs is here sur- 
rounded with variously shaded, though not bright, concen- 
tric zones. The unusual length of the tail-coverts is another 
remarkable character in Polyplectron; for in some of the 
species they are half, and in others two-thirds as long as 
the true tail-feathers. The tail-coverts are ocellated as in 
the peacock. Thus the sveral species of Polyplectron 
manifestly nmke a graduated approach to the peac.k in 
the length of their tail-coverts, in the zoning of the ocelli, 
and in some other characters. 
Notwithstanding this approach, the first species of Poly- 
plectron which I examined almost made me give up the 
search; for I found not only that the true tail-feathers, 
which in the peacock are quite plain, were ornamented 
with ocelli, but that the ocelli on all the feathers differed 
fundamentally from those of the peacock, in there being 
two on the same feather (Fig. 55), one on each side of the 
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shaft. Hence I concluded that the early progenitors of 
the peacock could not have resembled a Polyplectron. 
But on continuing my search, I observed that in some of 
the species the two ocelli stood very near each other; that 
in the tail-feathers of P. ]a'dwickii they touched each 
other; and, finally, that on the tail-coverts of this same 
species as well as of P. mclaccense (Fig. 56) they were 
actually confluent. As the centraI part alone is confluent, 
an indentation is left at both the upper and lower ends; 

and the surrounding colored 
zones are likewise indented. 
A single ocellus is thus formed 
on each tail-covert, though 

still plainly betraying its double origin. These confluent 
ocelli differ from the single ocelli of the peacock in having 
an indentation at both ends, instead of only at the lower 
or basal end. The explanation, however, of this difference 
is not difficult; in some species of Polyplectron the two 
oval ocelli on the same feather stand parallel to each other; 
in other species (as in P. chinquis) they converge toward 
one end; now the partial confluence of two convergent 
ocelli would manifestly leave a much deeper indentation 
at the divergent than at the convergent end. It is also 
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manifest that if the convergence were strongly pronounced 
and the confluence complete, the indentation at the conver- 
gent end would tend to disappear. 
The tail-feathers in both species of peacock are entirely 
destitute of ocelli, and this apparently is related.to their 
being covered up and concealed by the long tail-coverts. 
In this respect they differ remarkably from the tail-feathers 
of Polyplectron, which in most of the species are orna- 
mented with larger ocelli than those on the tail-coverts. 
Hence I was led carefully to examine the tail-feathers of 
the several species, in order to discover whether their ocelli 
showed any tendency to disappear; and to my great satis- 
faction this appeared to be so. The central tail-feathers of 
P. napoleonis have the two ocelli on each side of the shaft 
perfectly developed; but the inner ocellus becomes less and 
less conspicuous on the more exterior tail-feathers, until a 
mere shadow or rudiment is left on the inner side of the 
outermost feather. Again, in P. rnchwcense, the ocelli on 
the tail-coverts are, as we have seen, confluent; and these 
feathers are of unusual length, being two-thirds of the 
length of the tail-feathers, so that in both these respects 
they approach the tail-coverts of the peacock. Now, in 
P. rcalaccense the two central tail-feathers alone are or- 
namented, each with two brightly-colored ocelli, the inner 
ocellus having completely disappeared from all the other 
tail-feathers. Consequently the tail-coverts and tail-feathers 
of this species of Polyplectron make a near approach in 
structure and )rnamentation to the corresponding feathers 
of the peacock. 
As far, then, as gradation throws light on the steps by 
which the magnificent train of the peacock has been ac- 
quired, hardly anything more is needed. If we picture to 
ourselves a progenitor of the peacock in an ahnost exactly 
intermediate condition between the existing peacock, with 
his enormously elongated tail-coverts, ornamented with 
single ocelli, and an ordinary gallinaceous bird with short 
tail-coverts, merely spotted with some color, we shall see 
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a bird allied to Polyplcctrou--that is, with tail-coverts, 
capable of erection and expansion ornamented with two 
partially confluent occlli, and long enough almost to 
ceal the tail-feathers, the latter having already partially 
lost their occlli. The indentation of the central disk and 
of the surrounding zones of the ocellus in both species of 
peacock, speaks plainly in favor of this view, and is other- 
wise inexplicable. The males of Polyplcctron are no doubt 
beautiful birds, but their bcauty when viewed from a little 
distance, cannot be compared with that of the peacock. 
lIany female progenitors of the peacock must, during a 
long line of descent, have appreciated this superiority; for 
they have unconsciously by the continued preference of the 
most beautiful males, rendered the peacock the most splen- 
did of living birds. 

Argus Pheasant.--Anothcr excellent case for investiga- 
tion is offered by the occlli on the wing-feathers of the 
Argus pheasant, which arc shaded in so wonderful a man- 
ner as to resemble balls lying loose within sockets, and con- 
sequently differ from ordinary ocelli. No one, I presumc 
will attribute the shading, which has excited the admiration 
of many experienced artists, to chance--to the fortuitous 
concourse of atoms of coloring matter. That these orna- 
ments should have been formed through the selection of 
many successive variations not one of which was originally 
intended to produce the ball-and-socket effect, seems as 
incredible as that one of Raphacl's Madonnas should have 
been formed by the selection of chance daubs of paint made 
by a long succession of young artists, not one of whom in- 
tended at first to draw the human figure. ]n order to dis- 
cover how the occ]lihavc been developed, we cannot look to 
a long line of progenitors, nor to many closely-allied forms, for 
such do not now exist. But fortunately the several feathers 
on the wing suffice to give us a clew to the problem, and they 
prove to demonstration that a gradation is at least possible 
from a mere spot to a finished ball-and-socket ocellus. 
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amount of confidence, the probable steps by which the 
males have acquired their brilliant plumage and various 
ornaments; yet in many cases we are involved in complete 
darkness. Mr. Gould several years ago pointed out to me 
a humming-bird, the Urostic en]amii, remarkable for the 
curious differences between the sexes. The male, besides 
a splendid gorget, has greenish black tail-feathers, with the 
four central ones tipped with white; in the female, as with 
most of the allied species, the three outer tail.feathers on 
each side are tipped with white, so that the male has the four 
central, while the female has the six exterior feathers orna- 
mented with white tips. What makes the case more curious 
is that, although the coloring of the tail differs remarkably" 
in both sexes of many kinds of humming-birds, Mr. Gould 
does not know a single species, besides the Urosticte, in which 
the male has the four central feathers tipped with white. 
The Duke of Argyll, in commenting on this case,** 
passes over sexual selection, and asks, "What explanation 
does the law of natural selection give of such specific 
varieties as these?" lie answers, "[one whatever"; and 
I quite agree with him. But can this be so confidently 
said of sexual selection? Seeing in how many ways the 
tail-feathers of humming-birds differ, why should not the 
four central feathers have varied in this one species alone, 
so as to have acquired white tips? The variations may 
have been gradual, or somewhat abrupt as in the case re- 
cently given of the humming-birds near Bogota, in which 
certain individuals alone have the "central tail-feathers 
tipped with beautiful green." In the femfle of the Uro- 
sticte I noticed extremely ininuto or rudimeutal white tips 
to the two outer of the four central black tail-feathers; so 
that here we have an indication of change of some kind 
in the plumage of this species. If we grant the possibility 
of the central tail-feathers of the male varying in whiteness 
there is nothing strange in such variations having been 
sexually selected. The white tips, together with the small 

"The Reign of Law," 1867, p. 247. 
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cases they are rather larger in the male. When the male is 
furnished with leg spurs the female almost always exhibits 
rudiments of them--the rudiment sometimes consisting of a 
mere scale, as in Gallus. Hence, it might be argued that 
the females had aboriginally been furnished wth well-de- 
veloped spurs, but that these had subsequently been lost 
through disuse or natural selection. But if this view be 
admitted, it would have to be extended to innumerable 
other cases; awl it implies that the female progenitors of 
the existing spur-bearing species were once encumbered 
with an injurious appendage. 
In some few genera and species, as in Galloperdix, Aco- 
mus, and the Javan peacock (Pavo muticus), the females, as 
well as the males, possess well-developed leg spurs. Are we 
to infer from this fact that they constrct a different sort of 
nest from that made by their nearest allies, and not liable to 
be injured by their spurs; so that the spurs have not been 
removed? Or are we to suppose that the females of these 
several species especially require spurs for their defence? 
It is a more probable conclusion that both the presence 
and absence of spurs in the females result from different 
laws of inheritance having prevailed, independently of 
natural selection. With the many females in which spurs 
appear as rudiments, we may conclude that some few of the 
successive variations through which they were developed in 
the males occurred very early in life, and were consequently 
transferred to the females. In the other and much rarer cases, 
in which the females possess fully developed spurs, we may 
conclude that all the successive variations were transferred 
to them; and that they gradually acquired and inherited thv 
habit of not disturbing their nests. 
The vocal organs and the feathers variously modified for 
producing sound, as well as the proper instincts for using 
them, often differ in the two sexes, but are sometimes the 
same in both. Can such differences be accounted for by 
the males having acquired these organs and instincts, while 
the females have been saved from inheriting them, on ac- 
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merula) differs much, the female ring-ouzel (T. torquatus) 
diffe['s less, and the female common thrush (T. musicus) 
hardly at all from their respective males; :yet all build 
open nests. On the other hand, the not very distantly 
allied water-ouzel (Cinclus aquaticus) builds a domed nest, 
and the sexes differ about as much as in the ring-ouzeL 
TiLe black and red grouse (Tetrao tetrix and ]'. scoticus) 
build open nests in equally well concealed spots, but in 
the one species the sexes differ greatly, and in the other 
very little. 
Notwithstanding the foregoing objections, I cannot doubt 
after reading Mr. Wallace's excellent essay, that, looking to 
the birds of the world, a large majority of the species in 
which the females are conspicuously colored (and in this 
case the males with rare exceptions are equally conspicu- 
ous) build concealed nests for the sake of protection. Mr. 
Wallace enumerates g a long series of groups in which this 
rule holds good; but it will suffice here to give, as instances, 
the more familiar groups of kingfishers, toucans, trogons, 
puff-birds (Capitonidm), plantain-eaters (M usophagm), wood- 
peckers and parrots. Mr. Wallace believes that in these 
groups, as the males gradually acquired through sexual 
selection their brilliant colors, these were transferred to 
the females and were not eliminated by natural selection, 
owing to the protection which they already enjoyed from 
their manner of nidification. According to this view, their 
present manner of nesting was acquired before their present 
colors. But it seems to me much more probable that in 
most cases, as the females were gradually rendered moro 
and more brilliant from partaking of the colors of the male, 
they were gradually led to change their instincts (supposing 
that they originally built open nests), and to seek protection 
by building domed or concealed nests. No one who studies, 
for instance, Audubon's account of the differences in the 
nests of the same species in the Northern and Southern 

 "Journal of Travel," edited by A. Murray, vol. i. p. 8. 
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here the tail differs in color in the two sexes in exactly 
the same manner as the whole upper surface in the two 
sexes of Carcineutes. 
With parrots, which likewise build in holes, we find 
analogous cases; in most of the species both sexes are bril- 
liantly colored and indistinguishable, but in not a few spe- 
cies the males are colored rather more vividly than the fe- 
males, or even very differently from them. Thus, besides 
other strongly marked differences, the whole under surface 
of the male King Lory (Aprosmictus scapulatus) is scarlet, 
while the throat and chest of the female is green tinged with 
red; in the Euphema splendida there is a similar difference, 
the face and wing-coverts moreover of the female being of 
a paler blue than in the male. '' In the family of the tits 
(Parinoe) which build concealed nests, the female of our 
common blue tomtit (Pa'us cve'uleus) is "much less brightly 
colored" than the male; and in the magnificent Sultan yellow 
tit of India the difference is greater. ' 
Again, in the great group of the woodpeckers  the sexes 
are generally nearly alike, but in the Megapicus validas all 
those parts of the head, neck, and breast which are crimson 
in the male are pale brown in the female. As in several 
woodpeckers the head of the male is bright crimson, while 
that of the female is plain, it occurred to me that this color 
might possibly make the female dangerously conspicuous, 
whenever she put her head out of the hole containing her 
nest, and consequently that this color, m accordance with 
Mr. Wallace's belief, had been eliminated. This view is 
strengthened by what Malherbe states with respect to ldo- 
Ticus carlotta ; namely, that the young females, like the 
young males, have some crimson about their heads, but 
that this color disn)pears in the adult female, while it is 

 Every gradation of difference between the sexes may be followed in the 
parrots of Australia. See Gould's "Handbook," etc., vol. ii. pp. 14-102. 
a Macgillivrays "British Brds," vol. ii. p. 433. Jerdon, "Birds of India,  
vol. ii. p. 282. 
 All the following fact. are taken from M. alherbe' magnificent "lono- 
graptie des Piciddes," 1861. 
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transmitted to the offspring at the same season of the year; 
that such variations were inherited either by both sexes or 
by the males alone, according to the form of inheritance 
which prevailed. This appears more probable than that 
the species in all cases originally tended to retain their 
ornamental plumage during the winter; but were saved 
from this through natural selection, resulting from the 
inconvenience or danger thus caused. 

I have endeavored in this chapter to show that the 
arguments are not trustworthy in favor of the view that 
veapons, bright colors and various ornaments are now con- 
fined to the males owing to the conversion, by natural 
selection, of the equal transmission of characters to both 
sexes, into transmission to the male sex alone. It is also 
doubtful whether the colors of many female birds are due 
to the preservation, for the sake of protection, of variations 
which were from the first limited in their transmission to 
the female sex. But it will be convenient to defer any 
further discussion on this subject until 1 treat, in the fol- 
lowing chapter, of the differences in plumage between the 
young and old. 

Descent--VOL. 
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and of an Indian pigeon (Chalcophalas indicus), are trans- 
versely striped on the under surface; and certain allied 
species or whole genera are similarly marked when adult. 
In some closely allied and resplendent Indian cuckoos 
(Chrysococcyx), the mature species differ considerably 
from one another in color, but the young cannot be dis- 
tinguished. The young of an Indian goose (SVar]cidioris 
melanonotus) closely resemble in plumage an allied genus, 
Dendrocygna, when mature.' Similar facts will hereafter 
be given in regard to certain herons. Young black grouse 
(Tetrao tetrix) resemble the young as well as the old of cer- 
tain other species, for instance, the red grouse or T. scoticus. 
Finally, as Mr. Blyth, who has attended closely to this sub- 
ject, has well remrked, the natural affinities of many species 
are best exhibited in their immature plumage; and as the 
true affinities of all organic beings depend on their descent 
from a common progenitor, this remark strongly confirms 
the belief that the immature plumage approximately shows 
us the former or ancestral condition of the species. 
Although many young birds, belonging to various fami- 
lies, thus give us a glimpse of the plumage of their remote 
progenitors, yet there are many other birds, botil dull col- 
ored and bright colored, in which the young closely resem- 
ble their parents. In such cases the young of the different 
species cannot resemble each other more closely than do 
the parents; nor can they strikingly resemble allied forms 
when adult. They give us but little insight into the plu- 
mage of their progenitors, excepting in so far that, when 
the young and the old are colored in the same general 
manner throughout a whole group of species, it is prob- 
able that their progenitors were similarly colored. 

In regard to thrushes, shrikes, and woodpeckers, see Mr. Blyth, in 
(harlesworth's "Mag. of lat. Hist.," vol. i., 1837, p. 304; also footnote to 
his translation of Cvier's "Rgne Animal," p. 159. I give the case of Loxia 
on Mr. Blyth's information. On thrushes, see, also, Audubon, "Ornith. Biog- 
raphy," vol. ii. p. 195. On Chrysococcyx and Chalcophaps, Blyth, as quoted 
in Jerdon's "Birds of India," voL iii. p. 485. On Sarkidiornis, Blyth, in 
'Ibis," 1867, p. 175. 
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early youth, would generally have been transmitted to 
both sexes. 
In addition to the effects of the partial transference of 
characters from the males to the females, some of the differ- 
ences between the females of closely allied species may be 
attributed to the direct or definite action of the conditions 
of life." With the males any such action would generally 
have been masked by the brilliant colors gained through 
sexual selection; but not so with the females. Each of the 
endless diversities in plumage which we see in our domes- 
ticated birds is, of course, the result of some definite cause; 
and under natural and more uniform conditions some one 
tint, assuming that it was in no way injurious, would almost 
certainly sooner or later prevail. The free intercrossing of 
the many individuals belonging to the same species would 
ultimately tend to make any change of color, thus induced, 
uniform in character. 
No one doubts that both sexes of many birds have had 
their colors adapted for the sake of protection; and it is 
possible that the females alone of some species may have 
been modified for this end. Although it would be a diffi- 
cult, perhaps an impossible process, as shown in the last 
chapter, to convert one form of transmission into another 
through selection, there would not be the least difficulty in 
adapting the colors of the female, independently of those of 
the male, to surrounding objects, through the accumulation 
of variations which were from the first limited in their trans- 
mission to the female sex. If the variations were not thus 
limited, the bright tints of the male would be deteriorated 
or destroyed. Whether the females alone of many species 
have been thus specially modified is at present very doubt- 
ful. I wish I could follow Mr. Wallace to the full extent; 
for the admission would remove some difficulties. Any vari- 
ations which were of no service to the female as a protection 
would be at once obliterated, instead of being lost simply 

' See, on this subject, chap. xxiii, in the "Variation of Animals and Planta 
under Domesticatmn." 
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ascertained, by examining many spu,imens, that the trachea 
is not convoluted in either sex of R. bengalensis, which spe- 
cies resembles R. australis so closely that it can hardly be 
distinguishd except by its shorter toes. This fact is an- 
other striking instance of the law that secondary sexual 

FIG. 62.--Rhynchma capensis (from Brehm). 
characters are often widely different in closely allied 
forms, though it is a very rare circumstance when such 
differences relate to the female sex. The young of both 
sexes of R. bengalensis in their first plumage are said to 
resemble the mature male. '8 There is also reason to be- 
lieve that the male undertakes the duty of incubation, for 

"The Indian Field," Sept. 1858, p. 3. 
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the sexes of which are alike during both the summer and 
winter, the young may resemble the adults, first, in their 
winter dress; secondly, and this is of much rarer occurrence, 
in their summer dress; thirdly, they may be intermediate 
between these two states; and, fourthly: the may differ 
greatly from the adults at all seasons. WeYhave " a.n in- 
stance of the first of these four cases in one of the egrets 
of India (Bq)ls coromandus), in which the young and the 
adults of both sexes are white during the winter, the adults 
becoming goldet-buff dtring the summer. With the gaper 
(Anastomus oscit(ns) of India we have a similar case, but 
the colors are reversed; for the young and the adults of 
both sexes are gray and black during the winter, the adults 
becoming white during the sttmmcr. ' ks an instance of the 
econd case, the young o[ the razor-hill (Alca torda, Linn.), 
n n early state of I lumage, are colored like the adults dur- 
ing the summer; and the young of the white-crowned spar- 
row of North America (Fritill( leuco2)hrys), as soon as 
fledged, have elegant white stripes on their heads, which 
are lost by the young and the old during the winter." 
With respect to the third case, namely, that of the young 
having an intermediate character between the summer and 
winter adult plumages, garrell, ' insists that this occurs 
with many waders. Lastly, in regard to the young differ- 
ing greatly from both sexes in their adult summer and win- 
ter plumages, this occurs with some herons and egrets o[ 
:North America and India--the young alone being white. 
I will make only a few remarks on these complicated 
cases. When the young resemble the females in their sum- 
mer dress, or the adults of both sexes in their winter dress, 
the cases differ from those given under Classes I. and III. 
only in the characters originally acquired by the males dur- 
ing the breeding season havin been limite in their trans- 
mission to the corresponding season. When the adults have 
a distinct summer and winter plumage, and the young der 
from both, the case is more difficult to understand. We 
may admit as probable that the young have retained an 

 I am indebted to Mr. Blyth for information as to the Buphus; see, also, 
Jerdon, "Birds of India," vol. iii. p. 749. On the Anastomus, see Blyth in 
"Ibis," 1867, p. 173. 
 On the Alca, see Macgilhvray, "Hist. Brit. Birds," v. 34:7. On the 
IS"ingilla leucophrys, Audubon, ibid., ii. p. 89. I shall have hereafter to refer 
to the young of certain herons and egrets being white. 
an "'History of British Birds," vol. i., 1839, p. 159. 
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the nestling males of both species have their main wing 
and tail-feathers edged with blue, while those of the female 
are edged with brovn, l' If the young blackbird the wing- 
feathers assume their mature character and become black 
after the others; on the other hand, in the two species just 
named the wiag-feathers become blue before the others. 
The most probable view with reference to the cases in the 
present class is that the males, differently froln what occurs 
m Class I., have transmitted their colors to their male off- 
spring at an earlier age than that at which they were first 
acquired; for, if the males had varied while quite young, 
their characters w)tfld probably have been transmitted to 
both sexes. ' 
In A:itlurus polytmus, a humnlilg-bird, the male is splen- 
didly colored black and green, and two of the tail-feathers 
are immensely lengthened; the female has an ordinary tail 
and inconspicuous, colors; now the young males, instead of 
resembhng the adult female, in accordance with the common 
rule, begin from the first to assume the colors proper to their 
sex, and their tail-feathers soon become elongated. I owe 
this information to Mr. Gould, who has given me the fol- 
lowing more striking and as yet unpublished case. Two 
humming-birds belonging to t'he genus Eustephanus, both 
beautifully colored, inhabit the small island of Juan Fer- 
nandez, and have always been ranked as specifically distinct. 
But it has lately been ascertained that the one, which is of 
a rich chestnut brown color with a golden-red head, is the 
male while the other, which is elegantly variegated with 
green and white, with a metallic-green head, is the female. 
lIow the young from the first somewhat resemble the adults 
of the corresponding sex, the resemblance gradually becom- 
ing more and more complete. 
In considering this la-st case, if, as before, we take the 
plumage of the young as our guide, it would appear that 

 Mr. C. A. Wright, in "Ibis," vol. vi., 1864, p. 65. Jerdon, "Birds of 
India," vol. i. p. 515. See, also, on the blackbird, Blyth, in Charlesworth's 
"[ag. of :Nat. History," vol. i., 1837, p. 113. 
s The following udditiohal cases may b mentioned: the young mules of 
'anagra rubra can be distinguished from the young females (Audubon, "Ornitll. 
:Biography," vol. iv. p. 392), and so it is with the nestlings of a blue nuthatch, 
.Dendrophilafrontalis of India (Jerdon, "Birds of India," vol. i. p. 389). Mr. 
:Blyth also informs me that the sexes of the stonechat, Saxicola rubicola, are 
distinguishable at a very early age. 1['. Salvia gives ("Prec. Zoolog. Soc.," 
1870, p. 206) the case of a humming-bird, like the above one of Eustephanus. 
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trary being often eliminated as dangerous--while similar 
variations occurring at or near the period of reproduction 
have been preserved, it follows that the plumage of the 
young will often have been left unmodtfied, or but little 
modified. We thus get some insight into the coloring of 
the progenitors of our existing sl)ccies. In a vast number 
of species, in five out of our six classes of cases, the adults 
of one sex or of both are bright colored, at least during the 
breeding season, while the young are invariably less brightly 
colored than the adults, or are quite dull colored, for no in- 
stance is known, as far as I can discover, of the young of 
dull-colored species displaying bright colors, or of the young 
of bright-colored species being more brilliant than their par- 
ents. In the fourth class, however, in which the young and 
the old resemble each other, there are many species (though 
by no means all) of which the young are bright colored, and 
as these form whole groups we may infer that their early 
progenitors were likewise bright. With this exception, if 
we look to the birds of the world, it al)pears that their 
beauty has been mch increased since that period of which 
their immature plumage gives us a partial record. 

On the Color of the Plumage i-n relatio to Protectio.--[t 
will have been seen that I cannot follow Mr. Wallace in the 
belief that dull colors, when confined to the females, have 
been in most cases specially gained for the sake of protec- 
tion. There can, however, be no doubt, as formerly re- 
marked, that both sexes of many birds have had their 
colors modified, so as to escape the notice of their ene- 
mies; or in some instances, so as to approach their prey 
tmobserved, just as owls have had their plumage rendered 
oft, that their flight may not be overheard. Mr. Wallace 
remarks '' that "it is only in the tropics, among forests 
which never lose their foliage, that we find whole groups 
of birds, whose chief color is green." It will be admitted 

"Westminster Review," July, 1867, p. 5. 
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feathers or elongated crests for their chief ornament, the 
shortened tail, formerly described in the male of a hum- 
ming-bird, and the shortened crest of the male goosander, 
seem like one of the many changes of fashion which we 
admire in our own dresses. 
Some members of the heron family offer a still more 
curious case of novelty in coloring having, as it appears, 
been appreciated for the sake of novelty. The young of 
the Ardea as]a are white, the adults being dark slate-col- 
ored; and not only the young, but the adults in their win- 
ter plumage, of the allied Buphus coromandus are white, 
this color changing into a rich golden-buff during the 
breeding season. It is incredible that the young of these 
two species, as well as of some other members of the same 
family, " should for auy special purpose have been ren- 
dered pure white and thus made conspicuous to their en- 
emies; or that the adults of one of these two species should 
have been specially rendered white during the winter in a 
country which is never covered with snow. On the other 
hand, we have good reason to believe that whiteness has 
been gained 1)y ninny birds as a sexual ornament. We 
may, therefore, conclude that some early progenitor of the 
Ardea asha and the Baphus acquired a white plumage 
for nuptial purposes, aad transmitted this color to their 
young; so that the young and the old became white like 
certain existing egrets; and that the whiteness was after- 
ward retained by the young, while it was exchanged by 
the adults for more strongly pronounced tints. But if we 
could look still further back to the still earlier progenitors 
of these two species, we should probably see the adults 
dark colored. I infer that this would be the case from 
the analogy el many other birds, which are dark while 

 The young of Aq'dea q'ufescens and A. cerulea of the United Staes 
likewise white, the adults being colored in accordance with their specific names. 
Audubon ("Ornith. Biography," vol. iii. p. 416; vol. iv. p. 58) seems raher 
pleased at the lhought thag this remarkable change of plumage will greatly 
"disconcert the systematists." 
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have come to differ from each other chiefly through the 
action of sexual selection, while the females have come to 
differ chiefly from partaking more or less of the characters 
thus acquired by the males. The effects, moreover, of the 
definite action of the conditions of life will not have been 
masked in the females, as in the males, by the accumula- 
tion through sexual selection of strongly pronounced colors 
and other ornaments. The individuals of both sexes, how- 
ever affected, will have been kept at each successive period 
nearly uniform by the free iutercrossing of many individuals. 
With specie in which the sexes differ in color it is possi- 
ble or probable that some of the successive variations often 
tended to be transmitted equally to both sexes; but that 
when this occurred the females were prevented from ac- 
quiring the bright colors from the males by the destruc- 
tion which they suffered during incubation. There is no 
evidence that it is possible by natural selection to convert 
one form of transmission into another. But there would 
not be the least difficulty in rendering a female dull col- 
ored, the male being still kept bright colored by the se- 
lection of successive variations, which were from the first 
limited in their transmission to the same sex. Whether 
the females of many species have actually been thus modi- 
fied must at present remain doubtful. When, through the 
law of the equal transmission of characters to both sexes, 
the females were rendered as conspicuously colored as the 
males, their instincts appear often to have been molified so 
that they were led to build domed or concealed nests. 
In one small and curious class of cases the characters 
and habits of the two sexes have been completely trans- 
posed, for the females are larger, stronger, more vociferous, 
and brighter colored than the males. They have, also, be- 
come so quarrelsome that they often fight together for the 
possession of the males, like the males of other pugnacious 
species for the possession of the females. If, as seems prob- 
able, such females habitually drive away their rivals, and by 
the display of their bright colors or other charms endeavor 
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CHAPTER XVII 

ECOIDARY SEXUAL CHARACTERS OF MAMIIALS 

rhe law of battle--Specia! weapons, confiued to the males--Cause of 
absence of weapons in the female--Weapons common to both sexes, 
yet primarily acquired by the male--Other uses of such weapous 
Thei high importmce--Greater size of the male--Means of defence 
On the p'eference shown hy either sex in the paiing of quadrupeds 

'ITH mammals the nmle appears to win the female 
much more through the law of battle than 
through the display of his charms. The most 
timid animals, uot provided with any special weapons for 
fighting, engage in desperate conflicts during the season of 
love. Two male hares have been seen to fight together 
until one wts killed; male moles often fight, and some- 
times with fatal results; male squirrels engage in frequent 
contests, "and often wound each other severely"; as do 
male beavers, so that "hardly a skin is without scars. '' 
I observed the same fact with the hides of the guanacos in 
Patagonia; and on one occasion several were so absorbed 
in fighting that they fearlessly rushed close by me. Living- 
stone speaks of the males of the many animals in Southern 
Africa as almost invariably showing the scars received in 
former contests. 
The law of battle prevails with aquatic as with terres- 
trial mammals. It is notorious how desperately male seals 
fight, both with their teeth and claws, during the breeding 

 See Waterton's account of two hares fighting, "Zoologist," vol. i., 1843, 
p. 211. On moles, Bell, "Hist. of British Quadrupeds," first edit. p. 100. On 
squirrels, Audubon and Bachman, "Viviparous Quadrupeds of lg. America," 
1846, p. 269. On beavers, Mr. A. H. Green, in "Journa, l of IAn. 8oc. Zoolog.," 
vol. x., 1869, p. 362. 
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in which both sexes have horns of equal size. As with the 
reindeer, so with antelopes there exists, as previously 
shown, a relation between the period of the development 
of the horns and their transmission to one or both sexes; 
it is therefore probable that their presence or absence in 
the females of some species, and their more or less perfect 
condition in the females of other species, depends, not on 
their being of any special use, but simply in inheritance. 
It accords with this view that even in the same restricted 
genus both sexes of some species, and the males alone of 
others, are thus provided. It is also a remarkable fact 
that, although the females of Antilope bezoartica are nor- 
mally destitute of horns, Mr. Blyth has seen no less than 
three females thus furnished; and there was no reason to 
suppose that they were old or diseased. 
In all the wild species of goats and sheep the horns are 
larger in the male than in the female, and are sometimes 
quite absent in the latter. 8 In several domestic breeds of 
these two animals, the males alone are furmshed with horns; 
and in seine breeds, for instance, in the sheep of North Wales, 
though both sexes are properly horned, the ewes are very 
liable to be hornless. I have been informed by a trust- 
worthy witness, who purposely inspected a flock of these 
same sheep during the lambing season, that the horns aL 
birth are generally more fully developed in the male than 
the female. Mr. J. Peel crossed his Lonk sheep, both sexes 
of which always bear horns, with hornless Leicesters and 
hornless Shropshire Downs; and the result was that the 
male offspring had their horns considerably reduced, while 
the females were wholly destitute of them. These several 
facts indicate that, with sheep, the horns are a much less 
firmly fixed character in the females than in the males; and 
this leads us to look at the horns as properly of masculine 
origin. 

of a distinct species, viz., the An$. dorcas var. Corine; see Desmarest "Mam- 
malogie," p. 455. 
la Gray, "Catalogue Mature. Brit. Mus.," part iii., 1852, p. 160. 



EXUAL ,SELECTIO_W 
lopes, with Cheir graceful double curvature (Fig. 64), are 
ornamental in our eyes, no one will dispute. If, then, the 
horns, like the splendid accoutrements of the knights o[ 

FI6. 64.--Strepeiceros ludu (from Sir Andrew Smith's 'Zoology of South Africa'S). 

old, add to the node appearance of stags and antelopes, 
they may have been modified partly for this purpose, 
though mainly for actual service in battle; but I have 
no evidence in favor of this belief. 
An interesting case has lately been published, from 
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one of the extinct woolly species--and of the African ele- 
phant, have been known to weigh respectively 150, 160, 
and 180 pounds; and even greater weights have been 
given by some authors." With deer, in which the horns 
are periodically renewed, the drain on the constitution 
must be greater; the horns, for instance, of the moose 
weigh from fifty to sixty pounds, and those of the extinct 
Irish elk from sixty to seventy pounds--the skull of the 
latter weighing on an average only five pounds and a 
quarter. Although the horns are not periodically re- 
newed in sheep, yet their development, in the opinion of 
many agriculturists, entails a sensible loss to the breeder. 
Stags, moreover, in escaping from beasts of prey are loaded 
with an additional weight for the race, and are greatly re- 
tarded in passing through a woody count:y. The moose, 
for instance, with horns extending five and a half feet from 
tip to tip, although so skilful i their use that he will not 
touch or break a twig when walking quietly, cannot act so 
dexterously while rushing away from a pack of wolves. 
"During his progress he holds his nose up, so as to lay 
the horns horizontally back; and in this attitude cannot 
see the ground distinctly."" The tips of the horns of 
the great Irish elk were actually eight feet apart! While 
the horns are coxered with velvet, which lasts with the red- 
deer for about twelve weeks, they are extremely sensitive to 
a blow; so that in Germany the stags at this time somewhat 
change their habits, and, avoiding dense forests, frequent 
young woods and low thickets. ' These facts remind us 
that male birds have acquired ornamental plumes at the 
cost of retarded flight, and other ornaments at the cost of 
some loss of power in their battles with rival males. 
With mammals, when, as is often the case, the sexes 
 Emerson Tennent, "Ceylon," 1859, vol. ]]. p. 27; Owen, "British Fossil 
ammais," 1846, p. 245. 
t Richardson, "Fauns Bor. Americana." on the moose, Alces pabata, 
lp. 236, 23; on the expanse of the horns. "Land nd Wter. '" 1869, p. 14. 
ee, also, Owon, "British Fossil Mammals." on the Irish elk, pp. 44, 455. 
 "Forest (retuos," by C. Boner, 1861, p. 60. 
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those in the upper, but from their shortness it seems hardly 
possible that they can be used as weapons of attack. They 
must, however, greatly strengthen those in the upper jaw, 
from being ground so as to fit closely against their bases. 
Neither the upper nor the lower tusks appear to have been 
specially modified to act as guards, though no doubt they 
are to a certain extent used for this purpose. But the wart- 
hog is not destitute of other special means of protection, 
for it has, on each side of the face, beneath the eyes, a 
rather stiff, yet flexible, cartilaginous, oblong pad (Fig. 67), 
which projects two or three inches outward; and it ap- 

Fro. 67.--Head of female Ethiopian Wart:,hog from "Proc. Zool. Soc., ' 1869, show- 
ing the same characters as the male, though on a reduced scale.--N.B. When tl 
engraving was first made, I was under the impression that it represented the male. 

peared to Mr. Bartlett and myself, when viewing the living 
animal, that these pads, when struck from beneath by the 
tusks of an opponent, would be turned upward, and would 
thus admirably protect the somewhat prominent eyes. 
may add, on the authority of lIr. Bartlett, that these boars 
when fighting stand directly face to face. 
Lastly, the African river-hog (Potomochoerus loenicillatus) 
has a hard cartilaginous knob on each sde of the face be- 
neath the eyes, which answers to the flexible pad of the 
wart-hog; it has also two bony prominences on the upper 
jaw above the nostrils. A boar of this species in the Zoo- 
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size." The well-known veterinary Blaine states" that his 
own female pug became so attached to a spaniel, and a 
female setter to a cur, that in neither case would they pair 
with a dog of their own breed unhl several weeks had 
elapsed. Two similar and trustworthy accounts have been 
given me in regard to a female retriever and a spaniel, both 
of which became enamored with terrier-dogs. 
Mr. Cupt)les informs me that he can personally vouch 
for the accuracy of the following more remarkable case, in 
which a valuable and wonderfully intelligent female terrier 
loved a retriever belonging to a neighbor to such a degree 
that she had often to be dragged away from him. After 
their permanent separation, although repeatedly showing 
milk in her teats, she would never acknowledge the court- 
ship of any other dog, and, to the regret of her owner, never 
bore puppies. Mr. Cupples also states that, in 1868, a fe- 
male deer-hound in his kennel thrice produced puppies, and 
on each occasion showed a marked preference for one of the 
largest and handsomest, but not the most eager, of four 
deer-hounds living with her, all in the prime of life. Mr. 
Cupples has observed that the female generally favors a dog 
whom she has associated with and knows; her shyness and 
timidity at first incline her against a strange dog. The male, 
on the contrary, seems rather inclined toward strange fe- 
males. It appears to be rare when the male refuses any 
particular female, but Mr. Wright, of Yeldersley House, a 
great breeder of dogs, informs me that he has known some 
instances; he cites the case of one of his own deer-hounds, 
who would not take any notice of a particular female mas- 
tiff, so that another deer-hound had to be employed. It 
would be superfluous to give, as I could, other instances, 
and I will only add that Mr. Barr, who has car.efully bred 
many bloodhounds, states that in almost every instance par- 

 "Dogs: their Management," by E. Mayhew, M.R.C.V.S., 2d edit., 1864 
pp. 187-192. 
4 Quoted by Alex. Walker, "On Intermarage," 1838, p. 276; see, also, 
p. 244. 
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voice is thus strengthened, but various other uses have 
been assigned to this extraordinary structure. Mr. R. 
Brown thinks that it serves as a protection against acci- 
dents of all kinds; but this is not probable, for, as I am 
assured by Mr. Lament, who killed 600 of these animals, 
the hood is rudimentary in the females, and it is not de- 
veloped in the males during youth. 8 

Odor.--With some animals, as with the notorious skunk 
of America, the overwhelming odor which they emit appears 
to serve exclusively as a defence. With shrew-mice (Sorex) 
both sexes possess abdominal scent-glands, and there can be 
little doubt, from the rejectii)n of their bodies by birds and 
beasts of prey, that the odor is protective; nevertheless, the 
glands become enlarged in the males during the breeding 
season. In many other quadrupeds the glands are of the 
same size in both sexes,' but their uses are not known. In 
other species the glands are confined to the males, or are 
more developed than in the females; and they almost al- 
ways become more active during the rutting season. At 
this period the glands on the sides of the face of the male 
elephant enlarge, and emit a secretion having a strong 
musky odor. The males, and rarely the females, of many 
kinds of bats have glands and protrudable sacs situated in 
various parts; and it is believed that these are odoriferous. 
The rank effluvium of the male goat is well known, and 
that of certain male deer is wonderfully strong and persis- 
tent. On the banks of the Plata I perceived the air tainted 

s On the sea-elephant, see an article by Lesson, in "Dict. Class. Hist. 
Nat.," tom. xiii. p. 418. For the Cystophora or Stemmatopus, see Dr. Dekay, 
"Annals of Lyceum of Nat. Hist. New York," vol. i., 1824, p. 94. Pennant 
has also collected information from the sealers on this animal. The fulles 
account is given by Mr. Brown, in "Prec. Zoolog. Soc., ' 1868, p. 435. 
9 As with the castoreum of the beaver, see Mr. I tL Morgan's most 
interesting work, "The American Beaver, ' 1868, p. 300. Pallas ("Spie, 
Zoolog.," fase. viii., 1779, p. 23) has well discussed the odoriferous glands of 
mammals. Owen ("Anat. of Vertebrates," vol. iii. p. 634)also gives an 
count of these glands, including those of the elephant, and (p. 763) thoso 
of shrew-mice. On Bats, Mr. Dobson in "Proc. Zoolog. Soc.," 1873, p. 241. 
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the male orang, may protect their throats when fighting; for 
the keepers in the Zoological Gardens inform me that many 
monkeys attack each other by the throat; but it is not prob- 
able that the beard has been developed for a distinct pur- 
pose from that served by the whiskers, mustache, and other 
tufts of hair on the face; and no one will suppose that these 
are useful as a protection. Must we attribute all these ap- 
pendages of hair or skin to mere purposeless variability in 
the male? It cannot be denied that this is possible; for 
in many domesticated quadrupeds certain characters, ap- 
parently not derived through reversion from any wild 
parent-form, are confined to the males, or are more de- 
veloped in them than in the females--for in.stance, the 
hump on the male zebu-cattle of India, the tail of fat- 
tailed rams, the arched outline of the forehead in the 
males of several breeds of sheep, and, lastly, the mane, 
the long hairs on the hindlegs, and the dewlap of the male 
of the Berbura goat. '8 The mane, which occurs only in 
the rams of an African breed of sheep, is a true secondary 
sexual character, for, as I hear from Mr. Winwood Reade, 
it is not developed if the animal be cast'ated. Although 
we ought to be extremely cautious, as shown in my work 
on "Variation Under Domestication," in concluding that 
any character, even with animals kept by semi-civilized 
people, has not been subjected to selection by man, and 
thus augmented, yet in the cases just specified this is im- 
probable; more especially as the characters are confined to 
the males, or are more strongly developed in them than in 
the females. If it were positively known that the above 
African ram is a descendant of the same primitive stock 
as the other breeds of sheep, and if the Berbura male goat 
with his mane, dewlap, etc., is descended from the same 
stock as other goats, then, assuming that selection has not 

lS See the chapters on these several animals in vol. i. of my "Variation of 
.4_nimals under Domestication"; also vol. ii. p. 73; also chap. x. on the 
practice of selection by semi-civilized people. For the Berbur goat, see Dr. 
Gray, "Catalogue," ibid., p. 157. 
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been applied to these characters, they must be due to simple 
variability, together with sexually limited inheritance. 
Hence it appears reasonable to extend this same view 
to all analogous cases with animals in a state of nature. 
:Nevertheless I cannot persuade myself that it generally 
holds good, as in the case of the extraordinary develop- 
ment of hair on the throat and forelegs of the male Am- 
motragus, or in that of the immense beard of the male 
Pithecia. Such study as I have been able to give to 
nature makes me believe that parts or organs which are 
highly developed were acquired at some period for a 
special purl)ose. With those antelopes in which the adult 
male is more strongly colored than the female, and with 
those monkeys in which the hair on the face is elegantly 
arranged and colored in a diversified manner, it seems 
probable that the crests and tufts of hair were gained as 
ornaments; and this I know is the opinion of some natural- 
ists. If this be correct, there can be little doubt that they 
were gained or at least modified through sexual selection; 
but how far the same view may be extended to other mam- 
mals is doubtful. 

Color of the Hair and of the Naked Skin.--I will first give 
briefly all the cases known to me of male quadrupeds differ- 
ing in color from the females. With Marsupials, as I am 
informed by Mr. Gould, the sexes rarely differ in this re- 
spect; but the great red kangaroo offers a striking excep- 
tion, "delicate blue being the prevailing tint in those parts 
of the female which in the male are red." ' In the Didel- 
ohis opossum of Cayenne the female is said to be a little 
more red than the male. Of the Rodents Dr. Gray re- 
marks: "African squirrels, especially those found in the 
tropical regions, have the fur much brighter and more vivid 
at some seasons of the year than at others, and the fur of 

 Osphranter rufus, Gould, "Mammals of Australia," 1863, vol. ii. On 
the Didelphis, Desmarest, "]ammalogie," p. 256. 
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ary sexual characters; these being likewise due to sexu,l 
selection. 
Quadrupeds manifestly take notice of color. Sir S. Baker 
repeatedly observed that the African elephant and rhinoc- 
eros attacked white or gray horses with special fury. I 
have elsewhere shown  that half-wild horses apparentliy 
prefer to pair with those of the same color, and that herds 
of fallow-deer of different colors, though living together, 
have long kept distinct. It is a more significant fact that 
a female zebra would not admit the addresses of a male ass 
until he was painted so as to resemble  zebra, and then, 
as John Hunter remarks, "she received him very readily. 
In this cul"ious fact we have instinct excited by lnere color, 
which had so strong an effect as to get the better of every- 
thing else. But the male did not require this; the female 
being an animal somewhat similar to himself was sufficiet 
to rouse him." '' 
In an earlier chapter we have seen that the mental powers 
of the higher animals do not differ in kind, though greatly 
in degree, from the corresponding powers of man, especially 
of the lower and barbarous races; and it would appear that 
even their taste for the beautiful is not widely different from 
that of the Quadrumana. As the negro of Africa raises the 
flesh on his face into parallel ridges "or cicatrices, high 
above the natural surface, which unsightly deformities are 
considered great personal attractions" "as negroes and 
savages in many parts of the world paint their faces with 
red, blue, white, or black bars--so the male mandrill of 
Africa appears to have acquired his deeply furrowed and 
gaudily colored face from having been thus rendered attrac- 
tive to the female. No doubt it is to us a most grotesque 
notion that the posterior end of the body should be colored 

 "The Variation of Animals and Plants under Domestication," 1865, 
vol. ii. pp. 102, 103. 
: "Essays and Observations by J. Hunter," edited by Owen, 1861, vol. i_ 
p. ]94. 
"- Sir S. Baker, "The Nile Tributaries of Abys_inia," 186. 
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for the sake of ornament even more brilliantly than the 
face; but this is not more strange than that the tails of many 
birds should be especially decorated. 
With mammals we do not at present possess any evidence 
that the males take pains to display their charms before the 
female; and the elaborate manner in which this is performed 
by male birds and other animals is the strongest argument 
in favor of the belief that the females admire, or are excited 
by, the ornaments and colors displayed before them. There 
is, however, a striking parallelism between mammals and 
birds in all their secondary sexual characters, namely, in 
their weapons for fighting with rival males, in their orna- 
mental appendages, and in their colors. In both classes, 
when the male differs from the female, the young of both 
sexes ahnost always resemble each other, and in a large ma- 
jority of cases resemble the adult female. In both classes 
the male assumes the characters proper to his sex shortly 
before the age of reproduction; and, if emasculated at an 
early period, loses them. In both classes, the change of 
color is sometimes seasonal, and the tints of the naked parts 
sometimes become more vivid during the act of courtship. 
In both classes the male is almost always lnore vividly or 
strongly colored than the female, and is ornamented with 
larger crests of hair or feathers, or other such appendages. 
In a few exceptional cases the female in both classes is more 
highly ornamented than the male. With many mammals. 
and at least in the case of one bird, the male is more odor- 
iferous than the female. In both classes the voice of the 
male is more powerful than that of the female. Considering 
this parallelism there can bo little doubt that the salne cause. 
whatever it may be, has acted on mamtnals and birds; and 
the result, as far as ornamental characters are concerned, 
may be attributed, as it appears to me, to the long-continued 
preference of the individuals of one sex for certain individ- 
uals of the opposite sex, combined with their success in 
leaving a larger number of offspring to inherit their supe- 
rior attractions. 



SEXUAL SELECTION '05 

life as their parents, and yet are colored in a different man- 
ner, it may be inferred that they have retained the coloring 
of some ancient and extinct progenitor. In the family of 
pigs, and in the tapirs, the young are marked with longi- 
tudinal stripes, and thus differ from all the existing adult 
species in these two groups. With many kinds of deer the 
young are marked with elegant white spots, of which their 
parents exhibit not a trace. A graduated series can be fol- 
lowed from the axis deer, both sexes of which at all ages 
and during all seasons are beautifully spotted (the male 
being rather more strongly colored than the female), to 
species in which neither the old nor the young are spotted. 
I will specify some of the steps in this series. The Mnt- 
chut'ian deer (Gervus mantchu'icus) is spotted during the 
whole year, but, as I have seen in the Zoological Gardens, 
the spots are much plainer during the summer, when the 
general color of the coat is lighter, than during the winter, 
when the general color is darker and the horns are fully 
developed. In the hog-deer (Hyelaphus porcinus)the spots 
are extremely conspicuous during the summer, when the 
coat is reddish brown, but quite disappear during the win- 
ter, when the coat is brown." In both these species the 
young are spotted. In the Virginian deer the young are 
likewise spotted, and about five per cent of the adult 
animals living in Judge Caton's park, as I am informed 
by him, temporarily exhibit, at the period when the red 
summer-coat is being replaced by the bluish winter-coat, 
a row of spots on each flank, which are always the same in 
number, though very variable in distinctness. From this 
cond,tion there is but a very small step to the complete 
absence of spots in the adults at all seasons; and, lastly, 
to their absence at all ages and seasons, as occurs with cer- 
tain species. From the existence of this perfect series, and 

41 Dr. Gray, "Gleanings from the Menagerie of Knowsley," p. 64. Mr. 
]l,h. in speaking ("Land and Water," 1869, p. 242) of the hog-deer of Cey- 
lon, says it is more brightly spotted with white than the common hog-deer, at 
the season when it renews its horns. 
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more especially from the fawns of so many species being 
spotted, we may conclude that the now living members of 
the deer family are the descendants of some ancient species 
which, like the axis deer, was spotted at all ages and sea- 
sons. A still more ancient progenitor probably somewhat 
resembled the Hyonwschus aqaticus--for this animal is 
spotted, and the hornless males have large exserted canine 
teeth, of which some few true deer still retain rudiments. 
Hyomoschus, also, offers one of those interesting cases of 
a form linking together two groups, for it is intermediate 
in certain osteological characters between the pachyderms 
and ruminants, which were formerly thought to be quite 
distinct." 
A curious difficulty here arises. If we admit that col- 
ored spots and stripes were first acquired as ornaments, 
how comes it that so many existing deer, the descendants 
of an aboriginally spotted animal, and all the species of 
pigs and tapirs, the descendants of an aboriginally striped 
animal, have lost in their adult state their former orna- 
ments? I cannot satisfactorily answer this question. We 
m,qy feel ahnost sure that the spots and stripes disappeared at 
or near nmturity in the progenitors of our existing species, so 
that they were still retained by the young; and, owing to the 
law of inheritance at corresponding ages, were transmitted 
to the young of all succeeding generations. It may have 
been a great advantage to the lion and puma, from the open 
nature of their usual haunts, to have lost their stripes, and 
to have been thus rendered less conspicuous to their prey; 
and if the successive variations by which this end was gained 
occurred rather late in life, the young would have retained 
their stripes, as is now the case. As to deer, pigs, and 
tapirs, Fritz Miiller has suggested to me that these ani- 
mals, by the removal of their spots or stripes through 
natural selection, would have been less easily seen by 

-Falconer and Cautley, "Proc. Geolog. Soc.," 1843; and Falconer's 
"Pal. 5femoirs," vol. i. p. 196. 
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their enemies, and that they would have especially re- 
quired this protection, as soon as the carnivora increased 
in size and number during the tertiary periods. This may 
be the true explanation, but it is rather strange that the 
young should not have been thus protected, and still more 
so that the adults of some species should have retained 
their spots, either pa'tially or completely, during part of 
the year. We know that, when the domestic ass varies 
and becomes reddish brown, gray, or black, the stripes on 
the shoulders and even on the spine lrequently disappear, 
though we cannot explain the cause. Very few horses, 
except dun-colored kinds, have stripes on any part of their 
bodies, yet we have good reason to believe that the aborig- 
inal horse was striped on the legs and spine, and probably 
on the shoulders." [ence, the disappearance of the spots 
and stripes in our adult existing deer, pigs, and tapirs may 
be due to a change in the general color of their coats; but 
whether this change was effected through sexual or natural 
selection, or was due to the direct action of the conditions 
el life, or to some other unknown cause, it is impossible 
to decide. An observation made by Mr. Sclater well illus- 
trates our ignorance el the laws which regulate the appear- 
ance and disappearance of stripes; the species of Asinus 
which inhabit the Asiatic continent are destitute of stripes, 
not having even the cross shoulder-stripe, while those which 
inhabit Africa are conspicuously striped, with the partial 
exception of A. tceniopus, which has only the cross shoul- 
der-stripe and generally some laint bars on the legs; and 
this species inhabits the almost intermediate region of 
Upper Egypt and Abyssinia.** 

Quadruraana.--Before we conclude, it will be well to 
add a few remarks on the ornaments of monkeys. In most 

43 "The Variation of Animals and Plants under Domestication," 1868, voL 
i. pp. 61-64. 
44 "Prec. Zoolog. See.," 1862, p. 164 See, also, Dr. lartmann, "'Ann. 
d. Landw.," Bd. xliii, s. 222. 
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which gives to the animal an almost ludicrous aspect. The 
Semnopithecus frontatus likewise has a blackish face with a 

Fro. 77.--Cercopithecus petaurista (from Brehm). 
long black beard, and a lal'ge naked sl)ot on the forehead of 
a bluish white color. The face of Macacus lasiotus is dirt)- 
flesh-colored with a defined red spot on each cheek. The 
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the upper lip of a delicate blue, clothed on the lower edge 
with a thin black mustache; the whiskers are orange colored, 
with the upper part black, forming a band which extends 
backward to the ears, the latter being clothed with whitish 
hairs. In the Zoological Society's Gardens I have often 
overheard visitors admiring the beauty of another monkey, 
deservedly called Cerco_pithectts diaa (Fig. 78); the general 
color of the fur is gray; the chest and inner surface of the 
forelegs are white; a large triangular defined space on the 
hinder part of the back is rich chestnut; in the male 
the inner sides of the thighs and the abdomen are deli- 
cate fawn colored, and the top of the head is black; the 
face and ears are intensely black, contrasting finely with 
a white transverse crest over the eyebrows, and a long, 
white, peaked beard, of which the basal portion is black." 
In these and many other monkeys, the beauty and singu- 
lar arrangement of their colors, and still more the diversi- 
fied and elegant arrangement of the crests and tufts of hair 
on their heads, force the conviction on my mind that these 
characters have been acquired through sexual selection 
exclusively as ornaments. 

5tmma.ry.The law of battle for the possession of the 
female appears to prevail throughout the whole great class 
of mammals. Most naturalists will admit that the greater 
size, strength, courage, and pugnacity of the male, his 
special weapons of offence, as well as his special means of 
defence, have been acquired or modified through that form 
of selection which I have called sexual. This does not de- 
pend on any superiority in the general struggle for life, but 
on certain individuals of one sex, generally the male, being 
successful in conquering other males, and leaving a larger 
number of ospring to inherit their superiority than do the 
less successful males. 

a I have seen most of the above monkeys in lhe Zoological Society's Gar- 
dens. The description of the Semnot)ithecus nemceus is taken from Mr. W. C. 
Martia's "blat. Kist. of Mammalia," 1841, p. 460; see, also, pp. 45, 523. 
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various other ornamental al)pendages , we are led by anal- 
ogy to the same conclusion, namely, that they have been 
acquired through sexual selection, although transmitted 
to both sexes. That conspicuous and diversified colors, 
whether confined to the males or common to both sexes, 
are as a general rule associated in the same groul)s and 
sub-groups with other secondary sexual characters serving 
for war or for ornament, will be found to hold good, if 
we look back to the various cases given in this and the 
last chapter. 
The law of equal transmission of characters to both 
sexes as far as color and other ornaments are concerned, 
has prevailed far more extensively with mammals than with 
birds; but weapons, such as horns and tusks, have often 
been transmitted either exclusively or much more perfectly 
to the males than to the females. This is surprising, for, 
as the males generally use their weapons for defence against 
enemies of all kinds, their weapons wouhl have been of ser- 
vice to the females. As far as we can see, their absence in 
this sex can be accounted for only by the form of inheri- 
tance which has prevailed. Finally, with quadrupeds the 
contest between the individuals of the same sex, whether 
peaceful or bloody, has, with the rarest exceptions, been 
confined to the males; so that the latter have been modi- 
fied through sexual selection, far more commonly than the 
females, either for fighting with each other or for alluring 
the opposite sex. 
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his development. The occasional appearance at the pres- 
ent day of canine teeth which project above the others 
with t;ces of a diastema or open space for the reception 
of the opposite canines, is in all probability a case of re- 
version to a former state, when the progenitors of man were 
provided with these weapons, like so many existing male 
Qu,qdruman,q. It was remarked in a fol"mer chapter that as 
ma gradualls" became erect, and continually used his hands 
and arms for fighting with sticks and stones, as well as for 
the other purposes of life, he would have used his jaws and 
teeth less and less. The jtws, together with their muscles, 
would then have been reduced through disuse, as would the 
teeth through the not well understood principles of correla- 
tion and economy of growth; for we everywhere see that 
1)arts which are no longer of service are reduced in size. 
I3" such steps the original inequality between the jaws and 
teeth in the two sexes of mankind would ultimately have 
been obliterated. The case is almost parallel with that of 
many male Ruminants in which the canine teeth have been 
reduced to mere rudiments or have disa)peared, apparently 
in consequence of the development of horns. As the pro- 
digious difference between the skulls of the two sexes in 
the orang and gorilla stands in close relation with the de- 
velopment of the immense canine teeth in the males, we 
may infer" thtt the reduction of the jaws and teeth in the 
early male progenitors of man must have led to a most 
striking and favorable change in his appearance. 
There can be little doubt that the greater size and 
strength of man, in corot)arisen with woman, together with 
his broader shoulders, more developed muscles, rugged out- 
line of body, his greater courage and pugnacity, are all due 
in chief part to inheritance from his half-human male ances- 
tors. These characters would, however, have been preserved 
or even augmented during the long ages of man's savagery 
by the success of the strongest and boldest men, both in the 
general struggle for life and in their contests for wives; a 
success which would have insured their leaving a more 
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numerous progeny than their less favored brethren. It is 
not probable that the greater strength of man was primarily 
acquired through the inherited effects of his having worked 
harder than woman for his own subsistence and that of his 
family; for the women in all barbarous nations are com- 
pelled to work at least as hard as the men. With civilized 
people the arbitrament of battle for the possession of the 
women has long ceased; on the other hand, the men, as a 
general rule, have to work harder than the women for their 
joint subsistence, and thus their greater strength will have 
been kept up. 

Differences in tlte Mental Powers of the Two Sexes.--With 
respect to differences of this nature between man and woman, 
it is probable that sexual selection has played a highly im- 
portant part. I am aware that some writers doubt whether 
there is any such inherent difference; but this is at least 
probable from the analogy of the lower animals which pre- 
sent other secondary sexual characters. :No one disputes 
that the bull differs in disposition from the cow, the wild 
boar frown the sow, the stallion from the mare, and, as is 
well known to the keepers of menageries, the males of she 
larger apes from the females. Woman seems to differ from 
man in mental disposition, chiefly in her greater tenderness 
and less selfishness; and this holds good even with savages, 
as shown by a well-known passage in Mungo Park's Travels, 
and by statements made by many other travellers. Woman, 
owing to her maternal instincts, displays these qualities to- 
ward her infants in an eminent degree; therefore it is likely 
that she would often extend them toward her fellow-creat- 
ures. Man is the rival of other men; he delights in com- 
petition, and this leads to ambition which passes too easily 
into selfishness. These latter qualities seen to be his nat- 
ural and unfortunate birthright. It is generally admitted 
that with woman the powers of intuition, of rapid percep- 
tion, and perhaps of imitation, are more strongly marked 
than in man; but some, at least, of these faculties are char- 
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concerned with these, as music in harmony is a late inven- 
tion. We are more concerned with melody, and here again, 
according to Helmholtz, it is intelligible why the notes of 
our musical scale are used. The ear analyzes all sounds 
into their component "simple vibrations," although we are 
not conscious of this analysis. In a musical note the lowest 
in pitch of these is generally predominant, and the others 
which are less marked are the octave, the twelfth, the sec- 
ond octave, etc., all harmonies of the fundamental predomi- 
nant note; any two notes of our scale have many oi these 
harmonic over-tones in common. It seems pretty clear, 
then, that if an animal always wished to sing precisely 
the same song, he would guide himself by sounding those 
notes in succession which possess many over-tones ia com- 
mon-that is, he would choose for his song notes which 
belong to our musical scale. 
But if it be further asked why musical tones in a certain 
order and rhythm give man and other animals pleasure, we 
can no more give the reason than for the pleasantness of cer- 
tain tastes and smells. That they do give pleasure oi some 
kind to animals we may infer from their being produced 
during the season of courtship by many insects, spiders 
fishes, amphibians, and birds; for, unless the females were 
able to appreciate such sounds and were excited or charmed 
by them, the persevering efforts of the males, and the com- 
plex structures often possessed by them alone, would be 
useless; and this it is impossible to believe. 
Human song is generally admitted to be the basis or origin 
of instrumental music. As neither the enjoyment nor the 
capacity of producing musical notes are faculties of the least 
use to man in reference to his daily habits of life, they must 
be ranked among the most mysterious with which he is en- 
dowed. They are present, though in a very rude condition, 
in men of all races, even the most savage; but so different 
is the taste of the several races, that our music gives no 
pleasure to savages, and their music is to us in most cases 
hideous and unmeaning. Dr. Seemann, in some interesting 
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remarks on this subject, '* "doubts whether, even among the 
nations of Western Europe, intimately connected as they are 
by close and frequent intercourse, the music of the one is 
interpreted in the same sense by the others. By travelling 
eastward we find that there is certainly a different language 
of music. Songs of joy and dance accompaniments are no 
longer, as with us, in the major keys but always in the 
minor." Whether or not the half-human progenitors of 
man possessed, like the singing gibbons, the capacity of 
producing, and therefore no doubt of appreciating, musical 
notes, we know that man possessed these faculties at a very 
remote period. M. Lartet has described two flutes, made 
out of the bones and horns of the reindeer, found in caves 
together with flint tools and the remains of extinct animals. 
The arts of singing and of dancing are also very ancient, 
and are now practiced by all or nearly all the lowest races 
of man. Poetry, which may be considered as the offspring 
of song, is likewise so ancient that many persons have felt 
astonished that it should have arisen during the earliest ages 
of which we have any record. 
We see that the musical faculties, which are not wholly 
deficient in any race, are capable of prompt and high devel- 
opment, for Hottentots and :Negroes have become excellent 
musicians, although in their native countries they rarely 
practice anything that we should consider music. Schwein- 
furth, however, was pleased with some of the simple melo- 
dies which he heard in the interior of Africa. But there is 
nothing anomalous m the musical faculties lying dormant 
in man; some species of birds which never naturally sing 
can, without much difficulty, be taught to do so; thus a 
house sparrow has learned the song o[ a linnet. As these 
two species are closely allied, and belong to the order of 
Insessores, which includes nearly all the singing birds in 
the world, it is possible that a progenitor of the sparrow 

 "Journal of/nthropolog. Soe.," Oct. 1870, p. ehr. See, also, the several 
later chapters in Sir John Lubbock's "Prehistoric Times," second edition, 1869, 
which contain an admirable account of the habits of savages. 
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may have been a songster. It is more remarkable that 19ar - 
rots, belonging to a group distinct from the Insessores, and 
having differently constructed vocal organs, can be taught 
not only to speak, but to pipe or whistle tunes invented by 
man, so that they must have some musical capacity. Never- 
theless it would be very rash to assume that parrots arc 
descended from some ancient form which was a songster. 
Many cases could be advanced of organs and instincts origi- 
nally adapted for one purpose having been utilized for some 
distinct purpose. '6 Hence the capacity for high musical de- 
velopment, which the savage races of man possess, lnay be 
due either to the practice by our semi-human progenitors 
of some rude forln of music, or simply to their having ac- 
quired the proper vocal organs for a different purpose. But 
in this latter case we must assume, as in the above instance 
of parrots, and as seems to occur with many animals, that 
they already possessed some sense of melody. 
Music arouses in us various emotions, but not the more 
terrible ones of horror, fear, rage, etc. It awakens the 
gentler feelings of tenderness and love, which readily pass 
into devotion. In the Chinese annals it is said: "Music 
hath the power of making heaven descend upon earth." It 
likewise stirs up in us the sense of triumph and the glorious 
ardor for war. These powerful and mingled feelings may 
well give rise to the sense of sublimity. We can concen- 
trate, as Dr. Seemann observes, greater intensity of feeling 
in a single musical note than in pages of writing. It is 
probable that nearly the same emotions, but much weaker 
and far less complex, are felt by birds when the male pours 
forth his full volume of song, in rivalry with other males, 

aa Since this chapter was printed, I have seen a valuable article by Mr. 
(hauncey Wright ("North American Review," Oct. 1870, page 293), who, 
in discussing the above subject, remarks, "There are many consequences of 
the uhimate laws or uniformities of nature, through which the acquisition 
of one useful power will bring with it many resuhing advantages as well as 
limiting disadvantages, actual or possible, which the principle of utility may 
not have comprehended in its action." As I have attempted to show in an 
early chapter of this work, this principle has an important bearing on the acqui- 
sition by man of ome of his menal characteristics. 
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these practices, followed by so many distinct nations, should 
be due to tradition from any common source. They indi- 
cate the close similarity of the mind of man, to whatever 
race he may belong, just as do the almost universal habits 
of dancing masquerading and making rude pictures. 

Having made these 1)reliminary remarks on the admira- 
tion felt by savages for various ornaments, and for deformi. 
ties most unsightly in our eyes, let us see how far the men 
are attracted by the appearance of their women, and wha 
are their ideas of beauty. I have heard it maintained that 
savages are quite indifferent about the beauty of their 
women, valuing thegn solely as slaves; it may thereforo 
be well to observe that this conclusion does not at all 
agree with the care which the women take in ornament- 
ing themselves, or with their vanity. Burchell s gives an 
amusing account of a Bushwoman who used as much grease, 
red ochre, and shining powder "as would have ruined any 
but a very rich husband." She displayed also "much van- 
ity and too evident a consciousness of her superiority." 
Mr. Winwood Reade informs nte that the negroes of the 
West Coast often discuss the beauty of their women. Sonm 
competent observers have attributed the fearfully common 
practice of infanticide partly to the desire felt by the women 
to retain their good looks.  In several regions the women 
wear charms and use love philters to gain the affections of 
the men; and Mr. Brown enumerates four plants used for 
this purpose by the women of :Northwestern America.  
Hearne,  an excellent observer, who lived many years 
with the American Indians, says, in speaking of the women, 
"Ask a Northern Indian what is beauty, and he will answer: 
A broad, flat face; small eyes, high cheek-bones, three or 

a "Travels in S. Africa,  1824, vol. i. p. 414. 
a See, for references, Gerland, "Ueber das Aussterben der aturvSlker," 
1868, s. 51, 53, 55; also Azara, '*Voyages," etc., tom. ii. p. 116. 
 On the vegetable productions used by the orthwestern American Indians, 
'Pharmaceutical Journal, ' vol. x. 
 " Journey fa'om Prince of Wales Fort," 8vo, edit. 1796, p. 89. 
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four broad, black lines across each cheek; a low forehead, 
a large, broad chin; a clumsy hook nose, a tawny hide, and 
breasts hanging down to the belt." Pallas, who visited the 
northern parts of the Chinese empire, says "those women 
are preferred who have the Mandschd form; that is to say, 
a broad face, high cheek-bones, very broad noses, and enor- 
mous ears;" 6, and V ogt remarks that the obliquity of the 
eye, which is proper to the Chinese and Japanese, is exag- 
gerated in their pictures for the purpose, as it "seems, of 
exhibiting its beauty, as contrasted with the eye of the red- 
haired barbarians." It is well known, as Huc repeatedly 
remarks, that the Chinese of the interior think Europeans 
hideous, with their white skins and prominent noses. The 
nose is far from being too prominent, according to our ideas, 
in the natives of Ceylon; yet "the Chinese in the seventh 
century, accustomed to the flat features of the Mongol 
races, were surprised at the prominent noses of the Cinga- 
lese; and Thsang described them as having 'the beak of 
a bird, with the body of a man.' " 
Finlayson, after minutely describing the people of Cochin 
China, says that their rounded heads and faces are their chief 
characteristics; and, he adds, "the roundness of the whole 
countenance is more striking in the women, who are reck- 
oned beautiful in proportion as they display this form of 
face." The Siamese have small noses with divergent nos- 
trils, a wide mouth, rather thick lips, a remarkably large 
face, with very high and broad cheek-bones. It is, there- 
fore, not wonderful that "beauty, according to our notion, 
is a stranger to them. Yet they consider their own females 
to be much more beautiful than those of Europe." 68 
It is well known that with many Hottentot women the 
posterior part of the body projects in a wonderful manner; 

5T Quoted by Prichard, "Phys. Hist. of 1V[ankind,  3d ed. vol. iv., 1844, 
1 a. 519; Vog, "Lectures on lun," Eng. trans., p. 129. On the opinion of the 
Chinese on the Cingalese, E. Tennent, "Ceylon," 1859, vol. ii. p. 107. 
5s Prichard, as taken from Crawfurd and Finlayson, "Phys. Hist. of Man- 
kind," vol. iv. pp. 534, 535. 
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a different standard of taste. With the Kaffirs, who differ 
much from negroes, "the skin, except among the tribes near 
Delagoa Bay, is not usually black, the prevailing color be- 
ing a mixture of black and red, the most common shado 
being chocolate. Dark complexions, as being most com- 
mon, are naturally held in the highest esteem. To be told 
that he is light colored, or like a white man, would be 
deemed a very poor compliment by a Kaffir. I have heard 
of one unfortunate man who was so very fair that no girl 
would marry him." One of the titles of the Zulu king is 
"You who are black." e, Mr. Galton, in speaking to me 
about the natives of South Africa, remarked that their ideas 
of beauty seem very different from ours; for in one tribe 
two slim, slight, and pretty girls were not admired by the 
natives. 
Turning to other quarters of the world: In Java, a yel- 
low, not a white, girl is considered, according to Madame 
Pfeiffer, a beauty. A man of Cochin China "spoke with 
contempt of the wife of the English Ambassador, that she 
had white teeth like a dog, and a rosy color like that of 
potato flowers." We have seen that the Chinese dislike 
our white skin, and that the :North Americans admire 
"a tawny hide." In South America, the Ytracaras, who 
inhabit the wooded, damp slopes of the eastern Cordillera, 
are remarkably pale colored, as their name in their own 
language expresses; nevertheless they consider European 
women as very inferior to their own.  
In several of the tribes of :North America the hair on 
the head grows.to a wonderful length; and Catlin gives 
a curious proof how much this is esteemed, for the chief 
of the Crows was elected to this office from having the 

1 Mungo Park's "Travels in Africa, ' 4to, 1816, pp. 53, 131. Burton's 
statement is quoied by Schaaffhausen, "Archiv fiir Anthropolog.," 1866, s. 163. 
Ot the Banyai, Livingstone, "Travels," p. 64. On the Kaffirs, the Rev. J. 
Shooter, "The Katirs of Natal and the Ztflu Cottntry," 1857, p. 1. 
 For the Jawns and Cochin-Chinese, see Waltz, "Introdtmt. to Anthropol- 
ogy," Eng. translat., vol. i. p. 305. On the Yuracaras, A. d'Orligny, as quoted 
in Prichard, "Phys. Hist. of Mankind," vol. v. 3d edit. p. 476. 
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longest hair of any man in the tribe, namely, ten feet and 
seven inches. The Aymaras and Quichuas of South Amer- 
ica likewise have very long hair; and this, as Mr. D. Forbes 
informs me, is so much valued as a beauty, that cutting 
it off was the severest punishment which he could inflict 
on them. In both the northern and southern halves of 
the continent the natives sometimes increase the apparent 
length of their hair by weaving into it fibrous substances. 
Although the hair on the head is thus cherished, that on 
the face is considered by the orth American Indians 
"as very vulgar," and every hair is carefully eradicated. 
This practice prevails throughout the American continent 
from Vancouver's Island in the north to Tierra del Fuego 
in the south. When York Minster, a Fuegian on board the 
"Beagle," was taken back to his country, the natives told him 
he ought to pull out the few short hairs on his face. They 
also threatened a young missionary, who was left for a time 
with them, to strip him naked, and pluck the hairs from his 
face and body, yet he was far from being a hairy man. This 
fashion is carried so far that the Indians of Paraguay eradi- 
cate their eyebrows and eyelashes, saying that they do not 
wish to be like horses. "8 
It is remarkable that throughout the world the races 
which are almost completely destitute of a beard dislike 
hairs on the face and body, and take pains to eradicate 
them. The Kalmucks are beardless, and they are well 
known, like the Americans, to pluck out all straggling 
hairs; and so it is with the Polynesians, some of the Ma- 
lays, and the Siamese. Mr. Veitch states that the Japanese 
ladies "all objected to our whiskers, considering them very 
-ugly, and told us to cut them off, and be like Japanese 
men." The New Zealanders have short, curled beards; yet 
they formerly plucked out the hairs on the face. They had 

6a "Eorth American Indians," by G. Catlin, 3d edit., 1842, vol. i. p. 49; 
vol. ii. p. 227. On the natives of Vancouver's Island, see Sproat, "Scenes and 
Studies of Savage Life," 1868, p. 25. On the Indians of laraguay, Azara, 
"Voyages," tom. ii. p. 105. 
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called beautiful; but why this should be so we know not. 
It is certainly not true that there is in the mind of man 
any universal standard of beauty with respect to the human 
body. It is, however, possible that certain tastes may in 
the course of time become inherited, though there is no 
evidence in favor of this belief; and if so, each race would 
possess its own innate ideal standard of beauty. It has been 
argued" that ugliness consists in an approach to the struc- 
ture of the lower animals, and no doubt this is partly true 
with the more civilized nations, in which intellect is highly 
appreciated; but this explanation will hardly apply to all 
forms of ugliness. The men of each race prefer what they 
are accustomed to; they cannot endure any great change; 
but they like variety, and admire each characteristic carried 
to a moderate extreme. "' Men accustomed to a nearly oval 
face, to straight and regular features, and to bright colors, 
admire, as we Europeans know, these points when strongly 
developed. On the other hand, men accustomed to a broad 
face, with high cheel-bones, a depressed nose, and a black 
skin, admire these peculiarities when strongly marked. No 
doubt characters of all kinds may be too much developed 
for beauty. Hence a perfect beauty, which implies many 
characters modified in a particular manner, will be in every 
race a prodigy. As the great anatomist Bichat long ago 
said, if every one were cast in the same mold, there would 
be no such thing as beauty. If all our women were to be- 
come as beautiful as the Veus de' ]Vfedici, we should for 
a time be charmed; but we should soon wish for variety; 
and as soon as we had obtained variety, we should wish to 
see certain characters a little exaggerated beyond the then 
existing common standard. 

 Schaaffhausen, "Archly fiir Anthropologie," 1866, s. 164. 
s Mr. Bain has collected ("Mental and Moral Science," 1868, pp. 304-314) 
about a dozen more or less different theories of the idea of beauty; btlt none 
is qtfite the same as that here given. 
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into a much lower rank. The men who succeed in obtain- 
ing the more beautiful women will not have a better chance 
of leaving a long line of descendants than other men with 
plainer wives, save the few who bequeath their fortunes 
according to primogeniture. With respect to the opposite 
form of selection, namely, of the more attractive men by the 
women, although in civilized nations women have free or 
almost free choice, which is not the case with barbarous 
races, yet their choice is largely influenced by the social 
position and wealth of the men; and the success of the lat- 
ter in life depends much on their intellectual powers and 
energy, or on the fruits of these same powers in their fore- 
fathers. No excuse is needed for treating this subject in 
some detail; for, as the German philosopher Schopenhauer 
remarks, "the final aim of all love intrigues, be they comic 
or tragic, is really of more imi_ortance than all other ends 
in human life. What it all turns upon is nothing less than 
the composition of the next generation.. It is not the 
weal or woe of any one individual, but that of the human 
race to come, which is here at stake."  
There is, however, reason to believe that in certain civil- 
ized and semi-civilized nations sexual selection has effected 
something in modifying the bodily frame of some of the 
members. Many persons are convinced, as it appears to 
me with justice, that our aristocracy, including under this 
term all wealthy families in which primogeniture has long 
prevailed, from having chosen during many generations 
from all classes the more beautiful women as their wives, 
have become handsomer, according to the European stand- 
ard, thn the middle classes; yet the middle classes are 
placed under equally favorable conditions of life for the 
perfect development of the body. Cook renmrks that the 
superiority in personal appearance "which is observable in 
the erees or nobles in all the other islands (of the Pacific) 

 "Schopenhauor and Darwinism " in "Journal of Anthropology," Jan. 
1872, p. 323. 
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is found in the Sandwich Islands"; but this may be chiefly 
due to their better food and manner of life. 
The old traveller Chardin, in describing the Persians, 
says their "blood is now highly refined by frequent inter- 
mixtures with the Georgians and Circassians, two nations 
which surpass all the world in personal beauty. There is 
hardly a lnan of rank in Persia who is not born of a Geor- 
gian or Circassian mother." He adds that they inherit their 
beauty, "not from their ancestors, for without the above 
mixture the men of rank in Persia, who are descendants 
of the Tartars, wottld be extremely ugly."  tiere is a more 
curious case; the priestesses who attended the temple of 
Yenus Erycina at San Giu]iano, in Sicily, were selected 
for their beauty out of the whole of Greece; they were 
not vestal virgins, and Quatrefages,  who states the fore- 
going fact, says that the women of San Giuliano are now 
famous as the most beautiful in the island, and are sought 
by artists as nodels. But it is obvious that the evidence 
in all the above cases is doubtful. 
The following case, though relating to savages, is well 
worth giving from its curiosity. Mr. Winwood Reade in- 
forms me that the Jollofs, a tribe of negroes on the west 
coast of Africa, "are remarkable for their uniformly fine 
appearance." A friend of his asked one of these men, 
"How is it that every one whom I meet is so fine look- 
ing, not only your men, but your women?" The Jollof 
answered, "It is very easily explained" it has always been 
our custom to pick out our worse-looking slaves and to sell 
them." It need hardly be added that, with all savages, 
female slaves serve as concubines. That this negro should 
have attributed, whether rightly or wrongly, the fine ap- 
pearance of his tribe to the long-continued elimination of 
the ugly women is not so surprising as it may at first ap- 

 These quotations are taken from Lawrence ("Lectures on Physiology," 
etc., 1822, p. 393), who attributes the beauty of the upper classes in England 
to the men having long selected the more beautiful women. 
3 "Anthropologie," "Revue des Cours Scientifiques,'" Oct. 1858, p. 721. 



760 THE DESCENT OF MAN 

wives. Others are polygamous, for example the gorilla 
and several American species, and each family lives sepa- 
rate. Even when this occurs, the families inhabiting the 
_ame district are probably somewhat social; the chimpan- 
7ee, for instance, is occasionally met with in large bands. 
Again, other species are polygamous, but several males, 
ach with his own females, live associated in a body, as 
with several species of baboons.' We may indeed con- 
zlude, from what we know of the jealousy of all male 
quadrupeds, armed, as many of them are, with special 
weapons for battling with their rivals, that promiscuous 
intercourse in a state of nature is extremely improbable. 
The pairing may not last for life, but only for each birth; 
yet if the males which are the strongest and best able to 
defend or otherwise assist their females and young were 
to select the more attractive females, this would suffice 
for sexual selection. 
Therefore, looking far enough back in the stream of 
time, and judging from the social habits of man as he now 
exists, the most probable view is that he aboriginally lived 
in small communities, each with a single wife, or, if power- 
ful, with several, whola he jealously guarded against all 
other men. Or he may not have been a social animal, and 
yet have lived with several wives, like the gorilla; for all 
the natives "agree that but one adult male is seen in a 
band; when the young male grows up, a contest takes place 
for mastery, and the strongest, by killing and driving out 
the others, establishes himself as the head of the commu- 
nity." ,o The younger males, being thus expelled and wan- 
dering about, would, when at last successful in finding a 
partner, prevent too close interbreeding within the limits 
of the same family. 

 Brehm ("Illust. Thierleben," B. i. p. 77) says ynocephalus hamadryees 
lives in great troops containing twice as many adult females as adult males. 
See Rengger on American polygamous species, and Owen ("Anat. of Verte- 
brates," vol. iii. p. 746)on American monogamous species. Other references 
might be added. 
0 Dr. Savage, in "Boston Journal of Nat. Hist.," vol. v. 1845-47, p. 423. 
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tice of procuring wives from a distinct tribe was effected 
through barter, as now occurs in many places, the more 
attractive women would generally have been purchased. 
The incessant crossing, however, between tribe and tribe, 
which necessarily follows from any form of this habit, 
would tend to keep all the people inhabiting the same 
country nearly uniform in character; and this would in- 
terfere with the power of sexual selection in differentiating 
the tribes. 
The scarcity of women, consequent on female infanticide, 
leads, also, to another practice, that of polyandry, still com- 
mon in severa| parts of the world, and which formerly, as 
Mr. M'Lennan believes, prevailed almost universally; but 
this latter conclusion is doubted by Mr. Morgan and Sir 
J. Lubbock." Whenever two or more men are compelled 
to marry one woman, it is certain that all the womeu of 
the tribe will get married, and there will be no selection 
by the men of the more attractive women. But under 
these circumstances the women, no doubt, will. have the 
power of choice and will prefer the more attractive men. 
Azara, for instance, describes how carefully a Guana woman 
bargains for all sorts of privileges before accepting some one 
or more husbands; and the men in consequence take un- 
usual care of their personal appearance. So among the 
Todas of India, who practice polyandry, the girls can ac- 
cept or refuse any man.'B A very ugly man in these cases 
would perhaps altogether fail in getting a wife, or get one 
later in life; but the handsomer men, although more suc- 
cessful in obtaining wives, would not, as far as we can see, 
leave more offspring to inherit their beauty than the less 
handsome husbands of the santo women. 

Early Betrothals and Slavery of lVomen.With many 
savages it is the custom to betroth the fenmles while mere 

 "Primitive ]arriage," p. 208; Sir 5. Lubbock, "Origin of Civilization," 
p. 100. See, also, ]r. Iorgan, loc. cit., on the former prevalence of polyandry. 
 Azara, "Voyages," etc., tom. ii. pp. 92-95; Colonel ]arshaIl, "Among 
the Todas," p. 212. 
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With anirals in a state of nature, many characters proper 
to the males, such as size, strength, special weapons, courage, 
and pugnacity, have been acquired through the law of bat- 
tle. The semi-human progenitors of man, like their allies, 
the Quadrumana, will ahnost certainly have been thus modi- 
fied; and, as savages still fight for the possession of their 
women, a similar process of selection has probably gone on 
in a greater or less degree to the present day. Other char- 
acters proper to the males of the lower animals, such as 
bright colors and various ornaments, have been acquired 
by the more attractive males having been preferred by the 
females. There are, however, exceptional cases in which 
the males are the selecters, instead of having been the se- 
lected. We recognize such cases by the females being more 
highly ornamented than the males--their ornamental charac- 
ters having been transmitted exclusively or chiefly to their 
female offspring. O-te such case has been described in the 
order to which man belongs, that of the Rhesus monkey. 
Man is more powerful in body and mind than woman, 
and in the savage state he keeps her in a far more abject 
state of bondage than does the male of any other animal; 
therefore it is not surprising that he should have gained 
the power of selection. Women are everywhere conscious 
of the value of their own beauty; and when they have the 
means, they take more delight in decorating themselves 
with all sorts of ornaments than do men. They borrow 
the 101umes of male birds, with which nature has decked 
this sex in order to charm the females. As women have 
long been selected for beauty, it is not surprising that some 
of their successive variations should have been transmitted 
exclusively to the same sex; consequently that they should 
have transmitted beauty in a somewhat higher degree to 
their female than to their male offspring, and thus have be- 
come more beautiful, according to general opinion, than men. 
Women, however, certainly transmit most of their charac- 
ters, including some beauty, to their offspring of both sexes; 
so that the continued preference by the men of each race for 
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the more attractive women, according to their standard of 
taste, will have tended to modify in tho same manner all tho 
individuals of both sexes belonging to the race. 
With respect to the other form of sexual selection (which 
with the lower animals is much the more common), namely t 
when the females are the selecters, and accept only thoso 
males which excite or charm them most, we have roason 
to believe that it formerly acted on our progenitors. Man 
in all probability owes his beard, and perhaps some other 
characters, to inheritance from an ancient progenitor who 
thus gained his ornaments. But this form of selection may 
have occasionally acted during later times; for in utterly 
barbarous tribes the women have more power in choosingt 
rejecting, and tempting their lovers, or of afterward chang- 
ing their husbands, than might have been expected. As 
this is a point of some importance, I will givo in detail 
such evidence as I have been able to collect. 
]:Iearne describes how a woman in one of the tribes of 
Arctic America repeatedly ran away from her husband and 
joined her lover; and with the Charruas of South America, 
according to Azara, divorce is quite optional. Among tho 
2kbipones, a man, on choosing a wife, bargains with tho 
larents about the price. But "it frequently happens that 
the girl rescinds what has been agreed upon between tho 
parents and the bridegroom, obstinately rejecting the very 
mention of marriage." She often runs away, hides herself, 
and thus eludes the bridegroom. Captain Mttsters, who 
lived with the Patagonians, says that their marriages arc 
always settled by inclination; "if the parents make a match 
contrary to the daughter's will, she refuses and is never com- 
pelled to comply." In Tierra del Fuego a young man firs 
obtains the consent of the parents by doing them some ser- 
vice, and then he attempts to carry off the girl; "but if sho 
is unwilling, she hides herself in the moods until her admirer 
is heartily tired of looking for her, and gives up the pursuit; 
but this seldom happens." In the Fiji Islands the man 
seizes on the woman whom he wishes for his wife by act- 
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Mr. Winwood Reade made inquiries for me with respect 
to the negroes of Western Africa, and he informs me that 
"the women, at least among the more intelligent Pagan 
tribes, have no diffict(lty in getting the husbands whom 
they may desire, although it is considered unwomanly to 
ask a man to marry them. They are quite capable of fall- 
ing in love, and of forming tender, passionate, and faithful 
attachments." Additional cases could be given. 
We thus see that with savages the women are not in 
quite so abject a state in relation to marriage as has often 
t)een supposed. They can tempt the men whom they prefer, 
and can sometimes reject those whon they dislike, either be- 
fore or after marriage. Preference on the part of the women 
steadily acting in any one direction, would ultimately affect 
the character of the tribe; for the women would generally 
choose not merely the handsomcst men, according to their 
standard of taste, but those who were at the same time best 
able to defend and support them. Such well-endowed lairs 
would commonly rear a larger number of offspring than the 
less favored. The same result would obviously follow, in 
a still more marked manner, if there was selection on both 
sides; that is if the more attractive and at the same time 
more powerful men were to prefer, and were preferred by, 
the more attractive women. And this double form of selec- 
tion seems actually to have occurred especially during the 
earlier periods of our long history. 
We will now examine a little more closely some of the 
characters which distinguish the several races of man from 
one another and from the lower animals, namely the greater 
or less deficiency of hair on the body and the color of the 
skin. We need say nothing about the great diversity in 
the shape of the features and of the skull between the dif- 

mucks, quoted by M'Lennan, "Primitive Marriage," 1865, p. 32. On the 
Malays, Lubbock, ibid., p. 26. The Rev. J. 8hooter, "On the Kafirs of Natal," 
1857, pp. 52-60. Mr. D. Leslie, "Kafir Character and Customs," 1871, p. 4. 
On the Bushmen, Burchell, "Travels in S. Africa," vo|. ii., 1824, p. 59. On 
the Koraks by MeKennan, as quoted by Mr. Wake, in "Anthropologia," Oct. 
187, p. 75. 
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body of other species, have been denuded of hair; and this 
we may safely attribute to sexual selection, for these sur- 
faces are not only vividly colored, but sometimes, as with 
the male mandrill and female rhesus, much more vividly in 
the one sex than in the other, especially during the breed- 
.ing season. I am inforlned by Mr. Bartlett that, as these 
animals gradually reach maturity, the naked surfaces grow 
larger compared with the size of their bodies. The hair, 
however, appears to have been removed, not for the sake 
of nudity, but that the color of the skin may be more fully 
displayed. So again with many birds, it appears as if the 
head and neck had been divested of feathers through sexual 
selection, to exhibit the brightly-colored skin. 
As the body in woman is less hairy than in man, and 
as this character is common to all races, we may conclude 
that it was our female semi-human ancestors who were first 
divested of hair, and that this occurred at an extremely re- 
mote period before the several races had diverged from a 
common stock. While our female ancestors were gradually 
acquiring this new character of nudity, they must have 
transmitted it almost equally to their offspring of both 
sexes while young; so that its la'ansmission, as with the 
ornaments of many lnammals and birds, has not been lim- 
ited either by sex or age. There is nothing surprising in 
a partial loss of hair having been esteemed as an ornament 
by our ape-like progenitors, for we have seen that innumer- 
able strange characters have been thus esteemed by animals 
of all kinds, and have consequently been gained through 
sexual selection. :Nor is it surprising that a slightly inj uri- 
ous character should have been thus acquired; for we know 
that this is the case with the plumes of certain birds, and 
with the horns of certain stags. 
The females of some of the anthropoid apes, as stated 
in a former chapter, are somewhat less hairy on the under 
surface than the males; and here we have what might have 
afforded a commencement for the process of denudation. 
With respect to the completion of the process through 
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orange, almost white and black tints of their skin, even 
when common to both sexes, as well as the bright colors 
of their fur, and the ornamental tufts about the head, have 
all been acquired through sexual selection. As the order 
of development during growth generally indicates the order 
in which the characters of a species have been developed 
and modified during previous generations; and as the newly 
born infants of the various races of man do not differ nearly 
as much in color as do the adults, although their bodies are 
as completely destitute of hair, we have some slight evi- 
dence that the tints of the different races were acquired at 
a period subsequent to the removal of the hair, which must 
have occurred at a very early period in the history of man. 

Sumnary.--We may conclude that the greater size, 
strength, courage, pugnacity, and energy of man, in com- 
parison with woman, were acquired during primeval times, 
and have subsequently been augmented, chiefly through 
the contests of rival males for the possession of the fe- 
males. The greater intellectual vigor and power of inven. 
tion in man is probably due to natural selection, combined 
with the inherited effects of habit, for the most able men 
will have succeeded best in defending and providing for 
themselves and for their wives and offspring. As far as 
the extreme intricacy of the subject permits us to judge, 
it appears that our male ape-like progenitors acquired their 
beards as an ornament to charm or excite the opposite sex, 
and transmitted them only to their male offspring. The 
females apparently first had their bodies denuded of hair, 
also as a sexual ornament; but they transmitted this char- 
acter almost equally to both sexes. It is not improbable 
that the females were modified in other respects for the 
same purpose and by the same means; so that women 
have acquired sweeter voices and become more beautiful 
than men. 
It deserves attention that with mankind the conditions 
were in many respects much more favorable for sexual 
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characterized and therefore most attractive women. For 
my own part, I conclude that of all the causes which have 
led to the differences in external appearance between the 
races of man, and to a certain extent between man and the 
lower animals, sexual selection has been the most efficient. 

CHAPTER XXI 

GENERAL SUMMARY AND CONCLUSION 

Main conclusion that man is descended from some lower form--Manner 
of development--Genealogy of man--Intellectual and moral faculties 
--Sexml selection--Concluding remarks 

BRIEF summary would be sufficient to recall to the 
reader's mind the more salient points in this work. 
Many of the views which have been advanced are 
highly speculative, and some no doubt will prove erroneous; 
but I have in every case given the reasons which have led 
me to one view rather than to another. It seemed worth 
while to try how far the principle of evolution would throw 
light on some of the more complex problems in the natural 
history of man. False facts are highly injurious to the 
progress of science, for they often endure long; but false 
views, if suppo'ted by some evidence, do little harm, or 
every one takes a salutary pleasure in proving their false- 
ness; and when this is done, one path toward error is closed 
and the road to truth is often at the same time opened. 
The main conclusion here arrived at, and now held by 
many naturalists who are well compete]t to form a sound 
judgment, is that man is descended from some less highly 
organized form. The grounds upon which this conclusion 
rests will never be shaken, for the close similarity between 
man and the lower animals in embryonic development, as 
well as in innumerable points of structure and constitution, 
both of high and of the most trifling importancethe rudi- 
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not that we have any reason to suppose that, in the same 
species, all parts of the organization tend to vary to the 
same degree. We may feel assured that the inherited ef- 
fects of the long-continued use or disuse of parts will have 
(lone much in the same direction with natural selection. 
iIodifications formerly of importance, hough no longer 
of any special use, are long inherited. When one part is 
nmdified, other parts change through the piaciple of cor- 
relation, of which we have instances in many curious cases 
of correlated monstrosities. Something may be attributed 
to the direct md definite action of the surrounding condi- 
tions of life 7 such as abundant food, heat, or moisture; and 
lastly, many char,ncters of slight physiological importance, 
some indeed of considerable importunc, have been gained 
throtgh sexual selection. 
:No doubt man, as well as every other animal, presents 
structures which seem to our limited knowledge not to be 
now of any service to him, nor to have been so formerly, 
either for the general conditions of life or in the relations of 
one sex to the other. Such structures cannot be accounted 
for by any form of selection, or by the inherited effects of 
the use and disuse of parts. \Ve know, however, that many 
strange and strongly marked peculiarities of structure occa- 
sionally appear in our domesticated productions, and if their. 
unknown causes were to act more uniformly, they would 
probably become common to all the individuals of the 
species. We may hope hereafter to understand something 
about the causes of such occasional modifications, especially 
through the study of monstrosities; hence the l:bors of ex- 
perimentalists, such as those of M. Camille Dareste, are full 
of promise for the future. In general we can only say that 
the cause of each slight variation and of each monstrosity 
lies much more in the constitution of the organism than in 
the nature of the surrounding conditions; though new and 
changed conditions certainly play an important part in ex- 
citing organic changes of many kinds. 
Through the means just specified, aided perhaps by oth- 
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to invent and use language, to make weapons, tools, traps, 
-etc., whereby, with the aid of his social habits, he long 
ago became the most dominant el all living creatures. 
A great stride in the development of the intellect will 
have followed, as soon as the hall art and hall instinct of 
language came into use; for the continued use el language 
will have reacted on the brain and l)roduced an inherited 
effect; and this again will have reacted on the improve- 
ment of language. As Mr. Chauncey Wright' has well 
remarked, the largeness of the brain in man, relatively to 
his body, compared with the lower animals, may be attrib- 
uted in chief part to the early use of some simple form of 
language--that wonderful engine which affixes signs to all 
sorts of objects and qualities, and excites trains of thought 
which would never arise from the mere impression of the 
senses, or if they did arise could not be followed out. The 
higher intellectual powers of man, sttch as those of ratioci- 
nation, abstraction, self-consciousness, etc., probably follow 
from the continued improvement and exercise of the other 
mental faculties. 
The development of the moral qualities is a more inter- 
esting problem. The foundation lies in the social instincts, 
including under this term the family ties: These instincts 
are highly complex, and in the case of the lower animals 
give special tendencies toward certain definite actions; but 
the more inportant elements are love, and the distinct emo- 
tion of sympathy. Animals endowed with the social in- 
stincts take pleasure in one another's coml)any , warn one 
another of danger, defend and aid one another iu many 
ways. These instincts do not extend to all the individ- 
uals of the species, but only to those of the same commu- 
nity. As they are highly beneficial to the species, they 
have in all probability been acquired through natural 
selection. 
A moral being is one who is capable of reflecting on 

 "On the Limits of qatural election," in the "North American Review, ' 
Oct. 1870, p. 295. 
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and blame both rest on sympathy; and this emotion, as 
we have seen, is one of the most important elements of the 
social instincts. Sympathy, though gained as an instinct, 
is also much strengthened by exercise or habit. As all men 
desire their own happiness, praise or blame is bestowed on 
actions and motives according as they lead to this end; and 
as happiness is an essential part of the general good, the 
greatest-happiness principle indirectly serves as a nearly 
safe standard of right and wrong. As the reasoning pow- 
ers advance and experience is gained, the remoter effects 
of certain lines of conduct on the character of the individ- 
ual, and on the general good, are perceived; and then the 
self-regarding virtues come within the scope of public opin- 
ion, and receive praise, and their opposites blame. But 
with the less civilized nations reason often errs, and many 
bad customs and base superstitions come within the same 
scope, and are then esteemed as high vi-tues, and their 
breach as heavy crimes. 
The moral faculties are generally and justly esteemed 
as of higher value than the intellectual powers. But we 
should bear in mind that the activity of the mind in viv- 
idly recalling past impressions is one of the fundamental, 
though secondary, bases of conscience. This affords the 
strongest argument for educating and stimulating in all 
possible ways the intellectual faculties of every human 
being. No doubt a man with a torpid naiad, if his social 
affections and sympathies are well developed, will be led to 
good actions, and .may have a fairly sensitive conscience. 
But whatever renders the imagination more vivid, and 
strengthens the habit of recalling and comparing past im- 
pressions, will make the conscience more sensitive, and 
may even somewhat compensate for weak social affections 
and sympathies. 
The moral nature of man has reached its present stand- 
ard partly through the advancement of his reasoning pow- 
ers, and consequently of a just public opinion, but especially 
from his sympathies having been rendered more tender and 
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life of his keeper, or frown that old baboon, who, descending 
from the mountains, carried away in triumph his young com- 
rade from a crowd of astonished dogs--as from a savage who 
delights to torture his enemies, offers up bloody sacrifices, 
practices infanticide without remorse, treats his wives like 
slaves, knows no decency, and is haunted by the grossest 
superstitions. 
Man may be excused for feeling sonm pride at having 
risen, though not through his own exertions, to the very 
summit of the organic scale; and the fact of his having thus 
risen, instead of having been aboriginally placed there, may 
give him hope for a still higher destiny in the distant future. 
But we are not here concerned with hopes or fears, only with 
the truth as far as our reason permits us to discover it; and 
I have given the evidence to the best of my ability. We 
must, however, acknowledge, as it seems to me, that man, 
with all his noble qualities, with sympathy which feels for 
the most debased, with benevolence which extends not only 
to other men but to the humblest living creature, with his 
godlike intellect which has penetrated into the movements 
and constitution of the solar system--with all these exalted 
powers--Man still bears in his bodily frame the indelible 
stamp of his lowly origin. 
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of, 375, 378. 
Epicalia, sexual differences of coloring 
in the species of, 403. 
Equus hemionus, winter change of, 700. 
Erateina, coloration of, 411. 
Ercolani, Prof., hermaphroditism in 
eels, 216. 
Erect attitude of man, 77. 
Eristalis, courting of, 369. 
Eschricht, on the development of hair 
in man, 37; on a lanuginous mus- 
tache in a female foetus, 38; on the 
want of definition between the scalp 
and the forehead in some children, 

202 ; on the arrangement of the hair 
in the human foetus, 203; on the 
hairiness of the face in the human 
foetus of both sexes, 775-776. 
Eskimo, 92, 19 ; their belief in the in- 
heritance of dexterity in seal-catch- 
ing, 54; mode of life of, 260. 
Esmeralda, difference of color in the 
sexes of, 387. 
Esox lucius, 328. 
---- roticulatus, 443. 
Estrelda amandava, pugnacity of the 
male, 475. 
Eubagis, sexual differences of coloring 
in the species of, 404. 
Euchirus longimanus, sound produced 
by, 397. 
Eudromias morinellus, 616. 
Eulampis jugularis, colors of the female, 
685. 
Euler, on the rate of increase in the 
United States, 68. 
Eumomota snperciliaris, racket-shaped 
feathers in the tail of, 497. 
Eupetomcna macronra, colors of the 
female, 685. 
Euphema splendida, 590. 
Euplocamus erythrophthalmus, posses- 
sion of spnrs by the female, 473. 
Europe, ancient inhabitants of, 242. 
Europeans, difference of, from Hindus, 
254; hairiness of, probably due to 
reversion, 774. 
Eurostopodus, sexes of, 618. 
Eurygnathus, different proportions of 
the head in the sexes of, 365. 
Eustephanus, sexual differences of spe- 
cies of, 467 ; young of, 629. 
Exaggeration of natural characters by 
man, 749. 
Exogamy, 757, 760. 
Expression, resemblances in, between 
man and the apes, 201-202. 
Extinction of races, causes of the, 
241. 
Eye, destruction of the, 53; change of 
position in, 82; obliquity of, re- 
garded as a beauty by the Chinese 
and Japanese, 744. 
Eyebrows, elevation of, 30-31; devel 
opment of long hairs in, 37 ; m mon- 
keys, 202; eradicated in parts of 
South America, and Africa, 740; 
eradication of, by the Indians of 
Paraguay, 747. 
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difference of stature, 52; on the 
want of connection between eli- 
mate and the color of the skin, 
256; on the odor of the skin, 262; 
on the color of iniants, 718. 
Goldfinch, 482, 508; proportion of the 
sexes in the, 327 ; sexual differences 
of the beak in the, 467 ; courtship of 
the, 518. 
----, Torth American, young of, 626. 
Goldfish, reared in confinement from 
antiquity, 446. 
Gomphus, proportions of the sexes in, 
336; difference in the sexes of, 381. 
Gonepteryx Rhamni, 407; sexual dif- 
ference of color in, 420. 
Goodsir, Prof., on the affinity of the 
lancelet or amphioxus to the ascid- 
ians, 213. 
Goosander, young of, resemble adult 
female, 603. 
Goose, Antarctic, colors of the, 635. 
, Canada, pairing with a Bernicle 
gander, 535. 
, Chinese, knob on the beak of 
the, 550. 
, Egyptian, 473. 
, Sebastopol, plumage of, 498. 
, Snow-, whiteness of the, 636. 
, Spur-winged, 473. 
Gorilla, 722 ; semi-erect attitude of the, 
78 ; mastoid processes of the, 78-79 ; 
direction of the hair on the arms 
the, 202-203; manner of sitting, 
203 ; supposed to be a kind of man- 
drill, 236; polygamy of the, 286, 
760; voice of the, 681; cranium 
of adult male, 718; sagittal crest 
absent in female, 719; fighting of 
male, 723; difference in skul: of 
male and female, 724; immense 
canine teeth of male, 724. 
Gosse, P. H., on the pugnacity of 
the male Humming-bird, 468. 
--, M., of Geneva, on the inheri- 
tance of a'tificial modifications of 
the skull, 776. 
Gould, B. A., on variation in the 
length of the legs in man, 46; 
measuremenis of American soldiers, 
52, 54; on the p'oportions of the 
body and capacity of the lungs in 
different races of men, 224; on the 
inferior vitality of mulattoes, 228. 
b__. j., on migration of swifts, 147 ; 

on the arrival of male snipes before 
the females, 280; on the numerical 
proportion of the sexes in birds, 
326; on Neomorpha Grypus, 467; 
on the species of Eustephanus, 467 
on the Australian musk-duck, 466; 
on the relative size of the sexes in 
Briziura lobata and Ciucloramphus 
cruralis, 471; on Lobivanellus loba- 
tus, 475; on the habits of Menura 
Alberti, 481; on the rarity of song 
in brilliant birds, 481-482 ; on Selas- 
phorus platycercus, 489; on the 
Bower-birds, 493-494, 524; on the 
ornamental plumage of the Hum- 
ming-birds, 500; on the moulting 
of the ptarmigan, 506; on the 
display of plumage by the male 
ttumming-birds, 509; on the shy- 
ness of adorned male birds, 520; 
on the decoration of the bowers of 
Bower-birds, 534; on the decora- 
tion of their nests by Humming- 
birds, 533; on variation in the 
genus Cynanthns, 546; on the 
color of the thighs in a male paro- 
quet, 547; on Urosticte Benjamini, 
570-571; on the nidification o the 
Orioles, 584; on obscurely-colored 
birds building concealed nests, 584; 
on trogons and kingfishers, 589; on 
Australian parrots, 590; on Austra- 
lian pigeons, 591; on the moulting 
of the ptarmigan, 596; on the im- 
mature plumage of birds, 601 et seq.; 
on the Australian species of Turnix, 
613; on the young of Ai'thurus po- 
lytmus, 629; on the colors of the 
bills of toucans, 635 ; on the relative 
size of the sexes in the blarsupials of 
Australia, 666; on the colors of the 
Marsupials, 689. 
Goureaux, on the stridulation of ]Iu- 
tills europma, 385. 
Gout, sexually transmitted, 312. 
Grabs, on the Pied Ravens of the Feroe 
Islands, 547; variety of the Guille- 
mot, 548. 
Gradation of secondary sexual charac- 
ters in birds, 554. 
Grallatores, absence of secondary sex- 
ual characters in, 290; double moult 
in some, 504. 
Grallina, nidification of, 586. 
Grasshoppers, stridulation of the, 



klacacus, rhesus, sexual difference in 
the color of, 696, 711. 
klacalister, Prof., on variations of the 
pahnaris accessorius muscle, 47; on 
muscular abnormalities in man, 65- 
66; on the greater variability of the 
muscles in men than in women, 295. 
Iacaws, Mr. Buxton's observations on, 
140; screams of, 486. 
]cCann, J., on mental individuality, 
118-119. 
JcClelland, J., on the Indian Cypri- 
nide, 446. 
acculloch, Colonel, on an Indian vil- 
lage without any female children, 
762. 
--, Dr., on tertian ague iu a dog, 24. 
[acgiilivray, W., on the vocal organs 
of birds, 125 ; on the Egyptiau goose, 
473; on the habits of woodpeckers, 
487; on the habits of the snipe, 489: 
on the whitethroat, 493; on the 
moulting of the snipes, 505; on 
the moulting of the Anatidm, 508; 
on the finding of new mates by 
magpies, 526; on the pairing of a 
blackbird and thrush, 535; on pied 
ravens, 547 ; on the guillemots, 548 ; 
on the colors of the tits, 590; on 
the immature plumago of birds, 
601 et seq. 
Machetes, sexes and young of, 626. 
--pngnax, supposed to be polyga- 
mous, 290; numerical proportion of 
the sexes in, 326; pugnacity of the 
male, 469; double moult in, 505. 
McIntosh, Dr., colors of the Ncmer- 
tians, 350. 
McKennan, marriage-customs of Ko- 
raks, 770. 
Mackintosh, on the moral sense, 134. 
lacLachlan, R., on Apatania muliebris 
and Boreus hyemalis, 337; on the 
anal appendages of male insects, 
362; on the pairing of dragon-flies, 
367; on dragon-rims, 381; on di- 
morphism in Agrion, 382; on the 
want of pugnacity in male dragon- 
flies, 382 ; color of ghost moth in the 
Shetland Islnnds, 413. 
cLennan, Mr., on infanticide, 0, 
76I; on the origin of the belief in 
spiritual agencies, 132 ; on the prev- 
alence of licentiousness among sav- 
ages, 162, 756; on the primitive 

barbarism el civilized nations, 19I ; 
on traces of the custom of the for- 
cible capture of wives, 194, 762; on 
polyandry, 763. 
Macnamara, Mr., susceptibility of An- 
daman islanders and lffeplese to 
chaugo, 249-250. 
McbIeill, Mr., on the use of the antlers 
of deer, 659; on the Scotch deer- 
hound, 667-668; on the long hair 
on the throat of the stag, 673; on 
the bellowing of stags, 679-680. 
Macropus, courtship of. 444. 
Macrorhinus proboscideus, structare of 
the nose of. 682. 
Magpie, power of speech of, 125; nup- 
tial assemblies of, 525; new mates 
foud by, 525-526; stealing bright 
objects, 533; young of the, 621; 
coloration of the, 637. 
Iagpies, vocal organs of the, 481. 
llaillnrd, 1I., on the proportion of the 
sexes in a species of Papilio from 
Bourbon, 330. 
blaine, Sir ttemT, on the absorption of 
one tribe by another, 173; a desire 
for improvement not general, 179. 
]lajor, Dr. C. Forsyth, on fossil Ital- 
ian apes, 208; skull of Bos etruscus, 
65.'- ; tnsks of miocene pigs, 672. 
])Iakalolo, perforation of the upper lip 
by the, 741. 
hlalar bone, abnormal division of, ia 
man, 61-62. 
Malay Archipelago, marriage-custom 
of the savages of the, 770. 
Malays, line of separation between the 
Papuans and the, 226 ; general beard- 
lessness of the, 721; staining of the 
teeth among, 739; aversion of some, 
to hairs on the face, 747. 
----and Papuans, contrasted charac- 
ters of, 224. 
Male animals, struggles of, for the 
possession of the females, 291-292; 
eagerness of, in courtship, 292-293; 
generally more modified than female, 
291-293; differ in the, same way 
from females and young, 306. 
---- characters, developed in females, 
300-301; transfer of, to female 
birds, 608. 
, sedentary, of a hymenopterous 
parasite, 292. 
Malefactors, 184. 
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Odonata, 336. 
Odonestis potatoria, sexual difference 
of color in, 412. 
Odor, correlation of, with color of skin, 
261-262; emitted by snakes in the 
breeding-season, 457; of mammals, 
683. 
(]canthus nivalis, difference of color in 
the sexes of, 380. 
 pellucidus, 380. 
Ogle, Dr. W., relation between color 
and power of smell, 36. 
Oidemm, 634. 
Olivier, on sounds produced by Pimelia 
striata, 400. 
Omaloplia brunnea, stridulation of, 397. 
Onitis furcifer, processes of anterior 
femora of the male, and on the head 
and thorax of the female, 390. 
Onthophagus, 389. 
-- rangifer, sexual differences of, 
388; variation in the horns of the 
male, 389. 
Ophidia, sexual differences of, 456. 
Ophidium, 451. 
Opossum, wide range of. iu America, 
226. 
Optic nerve, atrophy of the, caused by 
destruction of the eye, 53. 
Orang-outang, 722; Bischoff on the 
agreement of the brain of the, with 
that of man, 22; adult age of the, 
25; ears of the, 32; vermiform ap- 
pendage of, 40; hands of the, 75; 
absence of mastoid processes in the, 
78-79; platforms built by the, 96; 
alacmed at the sight of a turtle, 
103-104; using a stick as a lever, 
115; covering itself with straw, 115 ; 
using missiles, 115; using the leaves 
of the Pandanus as a night cover- 
ing, 117; direction of the hair on 
the arms of the, 202-203; its aber- 
rant characters, 206; supposed evo- 
lution of the, 236 ; voice of the, 68I ; 
monogamous habits of the, /59; 
male, beard of the, 686. 
Oranges, wild, treatment of, by Amer- 
ican monkeys, 75. 
Orange-tip butterfly, 403, 408. 
Orchestia Darwinii, dimorphism of 
males of, 354. 
--Tucuratinga, limbs of, 353, 358. 
Ordeal, trial by, 133. 
Oreas canna, colors of, 692. 

Oreas Derbianus, colors of, 692, 02. 
Orgaus, prehensile, 277; utilized for 
new purposes, 735. 
Organic scale, yon Beer's definition of 
progress in, 219. 
Orioles, nidification of, 584. 
Oriolus, species of, breeding in imma- 
ture plumage, 625. 
---- melanocephalus, coloration of the 
sexes m, 594. 
Ornaments, prevalence of similar. 238; 
of male birds, 476 ; fondness of sav- 
ages for, 739. 
Ornamental characters, equal transmis- 
sion of, to both sexes, in mammals, 
700; of monkeys, 707. 
Ornithoptera croesus, 33I. 
Ornithorhynchus, 209; reptilian ten- 
dency of, 212; spur of the male, 
649. 
Orocetes erythrogastra, young of, 628. 
Orrony, Grotto of, and the humeri of 
the Bronze period, 41. 
Orsodacna atra, difference of color in 
the sexes of, 386. 
Orthoptera, 372; metamorphosis of. 
311; stridnlating apparatus of, 372. 
378; colors of, 380; rudimentar.- 
st-idulatiug organs in female, 378; 
stridulation of the, and Homoptera, 
discussed, 378. 
Ortygornis gularis, pugnacity of the 
male, 472. 
Oryctes, stridulation of, 397; sexual 
differences in the stridulant organs 
of, 399, 400. 
Oryx leucoryx, use of the horns of, 
657, 668. 
Osphranter rufus, sexual difference in 
the color of, 689. 
Ostrich, African, sexes and incubation 
of the, 617. 
Ostriches, stripes of young, 599. 
Otaria jubata, mane of the male, 6/2. 
 uigroscens, difference in the color- 
ation of the sexes of, 691. 
Otis bengalensis, love-antics of the 
male, 493. 
 tarda, throat-pouch of the male, 
483; polygamous, 290. 
Ouzel, ring-, colors and nidification of 
the, 587. 
, water-, colors and nidification cf 
the, 587. 
Ohos moschatus, horns of, 653. 
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